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INTRODUCTION

CH2M HILL conducted chronic screening bioassay tests using the Sandberg bluegrass (Poa
sandbergii) on soil samples provided by the ELR Consulting for Washington Closure
Hanford, Richland, Washington. The tests were conducted from January 25 through March
3,2006.

METHODS AND MATERIALS

TEST METHODS

The chronic test methods were perfomied according to: Standard Guidefor Conducting
Terrestrial Plant Toxicity Tests, ASTM E 1963-02 (2002).

TEST ORGANISMS

The seeds used were obtained from Native Grass Seeds, Cornville, Arizona. All test
conditions were maintained during planting, germination, and growth phases of the test as
prescribed by the ASTM protocol.

CONTROL SOIL

The control soil used in the tests was artificial soil comprised of 70 grade silica sand (70
percent by weight), kaolin clay (20 percent), and peat moss (10 percent). Calcium carbonate

(0.4 percent of total weight) was added to adjust soil pH to 7.0 ± 0.5.

HYDRATION WATER

The water used to initially hydrate the control and test soils was Milli-Q equivalent de-
ionized water. After initial hydration, all test chambers were watered with half strength
Hoagland's solution on an every other day basis. All hydration was accomplished via sub

TEST CONCENTRATIONS

The concentration tested in the bluegrass tests was 100 percent test soil with control soil
alone for the lab control. For the bluegrass tests, 50 seeds per concentration were used with
five replicate test chambers per concentration and 10 seeds planted per chamber. Following
germination, test chambers were thinned to a maximum five seedlings per replicate.
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SAMPLE COLLECTION

Individual soil samples used during the testing were collected between October 31, 2005, and
December 6, 2005. The samples were stored in the dark at 4°C until the initiation of the
initiation of the tests. Chain of Custody for sample collection is provided in Appendix C.

SAMPLE CROSS-REFERENCE TABLE

Table 1 provides a cross-reference of the Client ID numbers, sampling dates, sampling
locations, Bluegrass test sample identification (SDG) numbers, and Analytical Lab SDG
numbers.

Table 1
Sam le Cross-Reference

CliehtID Sample
Date

Sample
Location

Bluegrass
test SDG

Analytical
Lab SDG

J10DW4 10/31/2005 600-131 BG1542-01 E2748

J10DV4 11/08/2005 PIT 23 BG1542-02 E2801

J10DT8 11/14/2005 Upland Backfill Elevated-100-F-2 BG1542-03 E2831

J10DV2 11/15/2005 Upland Native Reference-Central
Plateau

BG1542-04 E2846

J10DV1 11/15/2005 Upland Backfill Low-116-DR-18r2 BG1542-05 E2847

J10DV3 11/16/2005 Upland Native Elevated-JA Jones BG1542-06 E2857

J10DV0 11/21/2005 Riparian Elevated-Site #3
Upriver 100-D

BGI542-07 E2877

J10LJ5 11/28/2005 Riparin Low-Site #10 BG1542-08 E2897
Downriver 100-D

J10DT9 12/06/2005 Riparian Reference-Site #13
Vernita Bridge

BG1542-09 E2953

SAMPLE PREPARATION

Test soils and control soil were dried and homogenized prior to use. For each replicate, 90
grams dry weight of soil was added to each test chamber. The soils were initially hydrated
with Milli-Q equivalent de-ionized water via sub irrigation. In addition, a sub sample of the
soil was added to a surrogate chamber and hydrated for pH measurements.

- Re.rvn
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TEST INITIATION

Tests were initiated by planting 10 seeds in each test chamber. Seeds were planted at a depth
of 1'h times the seeds diameter (approximately 2 millimeters) and covered gently with soil.
A small amount of hydration water (10 ml) was sprayed onto the soil surface to ensure seeds
received moisture.

TEST MONITORING

According to information provided byriative Grass Seed (seed supplier), germination should
take place between 14 and 28 days. The number of seeds in each test chamber that had
germinated was recorded on days 12, 14, 16, 21, and 23. Germination was determined to
have occurred on day 23.

Observations of the shoot appearance were recorded 7 days after germination (30 days after
planting). The number of germinated seeds in each test chamber was also recorded.
Chambers that had more than five germinated seeds had shoots removed to prevent
overcrowding. These test chambers were thinned to five seedlings each.

Soil pH was taken at test initiation and termination by placing a subsample of soil into a
specimen cup, adding hydration water, and mixing prior to the pH measurement.

TEST TERMINATION

Tests were terminated 14 days post germination. The number of seedlings, shoot appearance
and height (tallest shoot of each plant), and root appearance and length (longest recovered
root of each plant) was recorded.

For each test chamber, all of the above ground biomass (ix. shoots) from all germinated
plants were combined and placed into tarred aluminum tins. The shoots were weighed to
determine the wet weight immediately following removal from the test chamber. The shoots

- ...^ t en .iTyod in an nvrn at (,(t °(' for a minimum of 24 ho n-s The shoots were then placed

into a desiccator for a minimum of 2 hours and weighed to determine dry weight.

The wet and dry weight for the mots were obtained following the same procedure as
described above.
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DATA ANALYSIS

For each test chamber, the following endpoints were calculated:

• 14 Day Post-Germination Survival (%)

(Calculated as the number of seedlings alive at 14 day post germination divided by

5)

• Aveiage Above Ground Shoot Mass (Wet)

(Calculated as the total wet weight ofthe shoots divided by the number of
seedlings harvested)

• Average Above Ground Shoot Mass (Dry)

(Calculated as the total dry weight of the shoots divided by the number of
seedlings harvested)

• Average Root Mass (Wet)

(Calculated as the total wet weight of the roots divided by the number of seedlings

harvested)

• Average Root Mass (Dry)

(Calculated as the total dry weight of the roots divided by the number of seedlings

harvested)

• Average Total Mass (Wet)

(Calculated as the total combined wet weights ofthe shoots and roots divided by

the number of seedlings harvested)

• Average Total Mass (Dry)

(Calculated as the total combined dry weights of the shoots and roots divided by
the number of seedlings harvested)

• Average Shoot Height
(Calculated as the total .nnmhined height of the tall - chnnt of each seedling

divided by the number of seedlings harvested)

• Average Root Length
(Calculated as the total combined length of the longest root of each seedling
divided by the number of seedlings harvested) ,

Note: Due to a laboratory error, the Shoot Height for samples JIODT8 and J10IJ5, was
measured only for the single tallest shoot in each replicate. Similarly, the Root Length for
samples J10DW4, J10DV4, J10DT8, and J10I,T5, was measured only for the single longest

root from each replicate. As a result, statistical analysis for these endpoints on these
samples was not performed.
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Statistical analysis for each endpoint listed comprised of entering the data obtained from each

replicate chamber of a test soil and comparing the results to the data from the replicate

chambers of the laboratory control. Comparisons were made as a single tailed t-test,

evaluating for statistically significant reductions from the control'value, using CETIS version

1.1.2. The Equal Variance t Two-Sample test was used. When the assumptions of equality

of variance or normality necessary for Equal Variance t Two-Sample test was not met, the

Unequal Variance t Two-Sample test or Wilcoxon Rank Sum Two Sample test was used.

The endpoint data and the results statistical analysis are summarized in Table 2 below. The
data represents the average value of the replicate chambers used in each test concentration.
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RESULTS AND DISCUSSION

Table 2 summarizes the results of the bluegrass tests.

The results for sample J10DW4 indicated a statistically significant reduction in germination,
average above ground shoot mass (wet), average above ground shoot mass (dry), average root
mass (dry), average total mass (shoots + roots wet), and average total mass (shoots + roots
dry) when compared to the laboratory control..

The results for sample J10DV1 indicated a statistically significant reduction in germination,
average above ground shoot mass (wet), average above ground shoot mass (dry), average root
mass (wet), average root mass (dry), average total mass (shoots + roots wet), and average
total mass (shoots + roots dry) when compared to the laboratory control.

The results for sample J10DT9 indicated a statistically significant reduction in germination
when compared to the laboratory control.
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CERTIFICATION STATEMENT

I ceitify that this data package is in compliance with the Statement of Work, both technically
and for completeness, for other than the conditions detailed above. Release of the data
contained in this bard copy data package has been authorized by the Laboratory Manager or a
designee, as verified by the following signature: " p
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APPENDIX A
RAW DATA SHEETS
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CETIS Test Summary

Page 1 of 3

Report Date: 10 Mar-06 2:57 PM

TestLink: 19-6708-81271B154201psc

Plant Chronic test CH2M Hill

TestNo: 03-9091-7145 TeetType: PlanlChronietest Duration: 37d Oh

SIaR Date: 25 Jan-06 Protocol: ASTM E1963-02 (2002) Specles: Poa sandDergii

Ending Date: 03 Mar-06 Dil Water: Source:

Setup Date: 25 Jan-0612:00 AM Brine:

Comments: E274801

Sample No: 18-1426r8954 Code: 81642-01 Cibnt:

Sample Date: 31 Oct-05 Material: SoN Project:

Receive Date: source: Hanford

Sample Age: 86d Oh Station:

Comments: J10DW4, E274801

Comparison summary

Analysis. Endpoint NOEL LOEL ChV PMSP Method

08-2631A684 %Gefmina8on <100 100 NIA 23.72% EqualVariancetTlvo-Sample

11J105-6016 AG Average Dry Wt. 4100 100 NIA 38.24% Equal Variance t Tvro-Sample

16-3143-7290 AG Average Helght 100 > 100 NIA 31.73% Equal Variance t Two-Sample

10-9196-2081 AG Average Wet WL 4100 100 N!A 27.27% Equal Variance t Two-Sample

04-0460-7096 Root Average Dry WL < 100 1110 NIA 45.60% Equal Variance t Two-Sample

07-1811-0773 Root Average Wet Wt. 100 > 100 NIA 41.42% Equal Variance t Two-Sample

11-7102-7292 Total Avemge Biomass Dry < 100 100 N/A 40.05% Equal Variance t Two-Sample

02-3271-9163 Total Average Biomase Wet < 100 100 WA 33.72% Equal Variance t TwoSample

-13-
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CETIS Test Summary

Page 2 of 3

Report Date: 10 Mar-06 2:57 PM

Test Link; 19-6708-8127I8154201 psc

%Qerminatlon Summary

ConcaN. Control Type Reps Mean Minimum Maximum SE SD CV

0 DikiBOn Water 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%

100 5 0.60000 0.40000 0.80000 0.08944 020000 33.33%

AG Averege Dry WL Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV

0 Dilution Water 5 12.351 7.9275 19278 2.1347 4.7733 38.65%

100 5 7.2993 3.675 10.637 1.3763 3.0775 42.16%

AG Average Height Summary

Cono% Control Type Reps Mean Minimum Maximum SE SD CV

0 DButbn Water 5 10.627 8.4 12.333 0.6527 1A595 13.73%

100 5 14.833 11 26 1.6915 3.7823 25.50%

AO Average Wet WL Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV

0 Dilution Water 5 63.903 41.475 82.336 7.1313 15.946 24.95%

100 5 40.525 19.54 55A57 6.0773 13.589 33.53%

Root Averege Dry WL Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV

0 DOuEon Water 5 7.8666 3.78 14.108 1.8839 4.1678 52.98%

100 5 3.268 2.015 4.6500 0.4968 1.1108 33.99%

Root Average Wet WL Summary

Cono-% Control Type Reps Mean Minimum Maximum SE SD CV

0 Dilution Water 5 11323 51.638 158.52 21.449 47.952 42.36%

100 5 72.356 40.920 111.72 13274 29.681 41.02%

Total Average Biomass Dry Wt. Summary

Conc-% Comroi Type Reps Mean Minimum Muimum SE SD CV

0 DOuOon Water 5 20.217 12.223 33.384 3.9407 8.8117 43.58%

100 5 10.567 6.02 15.287 1.8513 4.1395 39.17%

Total Average Blomass Wet WL Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV

0 Dilution Water 5 177.14 93.113 240.86 28.080 58.331 32.93%

1 100 5 112.88 60.46 167.17 18.747 41.919 37.14%

-14-
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CETIS Test Summary

Page 3 of 3

Report Date: 10 Mar-05 2:57 PM

Test Link: 19A708-81271B154201psc

S6 Germination Detail

Cono'/. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5

0 Dilution Water 1.00000 1.00000 1.00000 0.60000 0.80000

100 0.60000 0.40000 0.40000 0.80000 0.80000

AG Average Dry Wt. Detail

Cono-Y. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 0

0 Dilution Water 15.1720 10552 19.276 8.82866 7.92751

100 10.8366 3.67499 5.23001 6.8675 10.2875

AG Average Height Detail

ConcGY. Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 3

0 Dilution Water 10.2 6.4 11.2 12.3333 11

100 14.8667 20 17 11 11.5

AG Average Wet Wt. DetaR

Cone-N. Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

0 Dilution Water 67.2900 55.1900 82.338 732233 41.4750

100 55.4567 19.54 38.2900 40.4250 48.9125

Root Average Dry WL Detail

Conc=Ye Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5

0 Dilution Water 8.75601 8.39399 14.108 3.77999 4.295

100 4.65000 2.34500 2.01498 328499 4.045

Root Avenge Wet Wt. Detaii

Cone% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

0 Dilution Water 143.362 140.624 158.524 72.0233 51.6375

100 111.717 40.9200 44.38 83.545 812175

Totai Average &omaes Dry WL Detail

Con¢-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5

o D0u5on Water 23.9280 18.946 33.384 12.6066 122225

100 162886 6.01999 7.245 9.95248 142325

Total Average Biomaae Wet WL Detali

Core-% Control Type Rep I Rap 2 Rep 3 Rep 4 Rep 5

0 Diluecn Water 210.652 195.814 240.862 145.247 93.1125

100 167.173 60A6 82.8700 123.97 130.130
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CETIS Analysis Detail

Comparisons: Page 1 of 8

Report Date: 10 Mar-06 2:57 PM

Analysis: 08-2631-866418154201psc

Plant Chronic test CH2M HIII

Endpoint Analysis Type Sample Link Control Link Date Analyzed Varsion
% Germination Comparison 19-0708A127 19-6708-8127 10 Mar-06 2:58 PM CETISv1.1.2

Method Alt H DataTransform Zeta 11 NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Angular (Correded) 11 <100 100 NIA 23.72%

Group Comparisons

77

Contpol vs Cones/. Statistic Critical P-Value MSD Declsion(0.05)

7
DiluBonWaYr 100 2.36128 1.85955 0.0229 0.24559 SlgniBcantEffect

ANOVA Tabla

Source Sum of Squares Mean Square DF F Statistic P-Value Decfsion(0.05)
Between 0.2431297 0.24313 1 5.58 0.04587 Significant Effect
Error 0.3488457 0.043606 8

Total 0.59197535 0.2887354 9

ANOVAAssumptions

Attribute Test Statistic Critiul Pa/alue Decision(0.01)

Variances Variance Ratio F 1.04818 23.15450 0.96473 Equal Variances

Dlstdbu8an ShapiroWlBc W 0.88173 0.13660 Normal Distribution

Data Summary Original Data Transformed Data

Conc-Y. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 DiluBon Water 5 0.85000 0.80000 1.00000 0.17889 120581 0.88808 1.34528 0.20635
100 5 0.60000 0R0000 0.80000 0.20000 0.89396 0.68472 1.10715 0.21128

Graphics
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CETIS Analysis Detail
Comparisons: Paga2of 8

Report Data: 10 Mar-06 2:57 PM

Ana lysis: 113105-60161B154201 psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version •

AG-Average Dry Wt. Comparfson 198708-8127 19-670t1A127 10 Mar-06 2:56 PM CETISv1.1.2

Method Alt H DataTYansform Zefa NOEL LOEL ToxicUnks ChV PMSD

Equal Variance tTwo•Sample C> T Untransfonned <100 100 WA 38.24%

Group Comparisons

Control vs ConcY. Statistic Critical P-Value MSD Decislon(0_05)
DIIuBon Water 100 1.98886 1.85955 0.0419 4;72307 Significant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Dectslon(0.05)
Between 63.79421 63.79421 1 3.96 0.0B192 Non-Significant Efleet

ErtW 129.0223 16.12778 8

Total 192.816475 79.921995 9

ANOVA Assumptions •

Attribute Test Statistic Critical P-Value Decislon(0.01)

Variances Variance Ratio F 2.40572 23.15450 0.41603 Equal Variances

DlstAbution Shapiro-Wllk W 0.91144 0.29103 Normal Disblbueon

Data Summary Original Data Transfonned Data

ConC-Y. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 DBuBon Water 5 12.351 7.9275 19278 4.7733

100 5 7.2993 3.675 10.037 3.0775

Graphics
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CETIS Analysis Detail

Comparisons:
Report DaEe:
Anaiysis:

Page4of 8

10 Mar-06 2:57 PM

16-3143-7290B154201 psc

Plant Chronic test CH2M Hill

Endpoint Analysis iype Sample Link Control Link Date Analysed Version

AG Average Height Comparison 104705-8127 19-6706-8127 10 Mar-06 2:57 PM CETiSv1.1.2

Method Alt H DataTranstorm Zeta NOEL LOEL ToxlcUnils ChV PMSD

Equal Variance t TwoSample C> T Unhansfomied 100 >100 1 N/A 31.73%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)

Difudon Water 100 -2.3202 1.85955 0.9755 3.37146 NonSignificantEBect

ANOVATable

Source Sum of Squares Mean Square DF F Statis9c P-Value Dscislon(0.05)

Betwem 44.24011 44.24011 1 5.38 0.04890 SI9nlficant Effect

Erra 65.74311 8.217889 6

Total 109.983223 52,458001 9

ANOVAAssump0ons

Attribute Test StaSstic Critical P-Value Decision(0.01)

Variances Variance Ratio F 6.71552 23.15450 0.09205 Equal Variances

Distributlon Shaplro-WBk W 0.96305 0.82673 Normal Disbibu9on

Data Summary Original Data Transformed Data

Concrb Control Type Count Maan Minimum Madmum SD Mean Minimum Maximum SD

0 DlluBon Water 5 10.627 8.4 12.333 1A595

100 5 14.833 11 20 3.7823
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CETIS Analysis Detail
Comparisons: Page 3 of B

Report Date: 10 Mar-08 2:57 PM

Analysis: 10-9196•208118154201 pao

Plam Chronic test CH2M Hill

Endpoint Analysis Type Sample IJnk Control Link Date Analyzed Version
AG Average Wet Wt. Compaiigon 19-8708-8127 1"708-8127 10 Mar-00 2:58 PM CETISv1.12

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Vadance tTwo•Sample C> T Unbanstonmed <100 100 N/A 2727%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Deoision(0.05)
Dilution Water 100 2.49513 1.85955 0.0186 17A233 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F StatisOc PValue Decision(0.05)

Between 1368.377 1386.377 1 823 0.03722 Signifiwnt Effect

Error 1755.801 219.4752 B

Total 3122.17810 1585.852 9.

ANOVAAssumptions

AttAbute Test Statlstio Critical PVaaue Daelalon(0.01)

Variances Variance Ratio F 1.37694 23.15450 0.76412 Equal Variances

Distribution Shapiro-Wik W ` 0.93736 0.52A08 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Con6olType Count Mean Minimum Maximum SD Mean Minimum Maxkrwm SD

0 DIIuOon Water 5 63.903 41A75 82.338 15.946

100 5 40.525 19.54 55.457 13.589
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CETIS Analysis Detail
Comparisons: Page 5 of 8

Report Date; 10 Mar-06 2:57 PM

Anatysis: 04-0460-7096J8154201 psc

Plant Chronic test CH2MHill

Endpoint Analysis Type 8ample Unk Control Unk Date Anaipsed Version

Rcot Average Dry Wt. Comperison 19$708$127 19-6708-8127 10 Mar-06 2:57 PM CETISv1.1.2

Method Alt H Data Transform Zata NOEL LOEL Toxic Units ChV PMSD

Equal Variance tTvro-Sampte C> T Untransfomled <100 100 NIA 45.60%

Group Comparisons •

Control vs Conc-y. Statistic Critical PValue MSD Dedslon(0.05)

Dilution Water 100 2.38399 1.f15955 0.0221 3.58697 Signiflrant Efkmt

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Oecfslon(0.05)

Between 52.86784 52.86784 1 5.68 0.04427 SignIficant Effect

Error 74.41687 9.302109 8

Total 12728471 62.169949 9

ANOVAAssumptlons

Attdbute Test Statistk Critical P-Value Decision(0.01

VarNnces Variance Ratio F 14.07658 23.15450 0.02523 Equal Variances

Distribution Shapiro-Wlk W 0.91314 0.30324 Normal Distribution

Data Summary Original Data Transformed Data

Conc-Y• Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 DButbn Water 5 7.8666 3.78 14.108 4.1678

100 5 3.268 2.015 4.6500 1.1108
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CETIS Analysis Detail
Comparisons: Pa9e6of 8

Report Date: 10 Mar•08 2:57 PM

Analysis: . 07-1811-077316154201psc

Plant Chronic test • ' CH2M Hill

Endpolnt Analysis Type Sample Link Control Link Date Analyted Version

RootAverage Wet Wt. Comparison 19-67GB•8127 19•6708-8127 10 Mar-06 2:57 PM CET1Sv1.1.2

Method Aft H Data Transform Z.ete 11 NOEL LOEL Toxk UnBs ChV PMSD

EquaiVadance t Two-Sample C>T Untransfonned 11 100 >100 1 WA 41.42%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)

Dilution Water 100 1.62059 1.85955 0.0719 46.908 Non-SlpniOrant Effect

ANOVA Table

Source Sum of Squarw Mean Square DF F Statistic P-Value Decislon(0.05)

Between 4177.597 4177.597 1 2.63 0.14376 NonSlgnl&ant Effect

Enor 12725.4 1590.875 8

Total 16902.9981 5788.2718 9

ANOVAAssump0ons

ASdbute Test Statistic - Critical PValue Dedslon(0.01)

Variances Variance Ratio F 2.01121 23.15460 0.37516 Equal Vadances

Dlsbibu5on Shapiro-Wilk W 0.91516 0.31837 Normal Distribu8on

Data Summary • Original Data Transformed Data

ConW,6 Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 DikNan Water 5 113.23 51.6338 158.52 47.962

100 5 72.356 40.920 111.72 29•681
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CETIS.Analysis Detail
Comparisons: Page 8 of .8

Report Date: 10 Mar-06 2:57 PM

Analysis: 02-3271-916318154201 psc

Plant Chronic test . CH2MHlii

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version *
Total Average Biomass Wet Wl. Comparison ' 19-67084127 19-8708-8127 10 Mar-06 2:57 PM CETISv1.12

Method Alt H - Data Transform 2'sta NOEL LOEL Toxic Units ChV PMSD
EqualVarlancetTvmSample C>T Untransformed <100 100 NIA 33.72%

Group Comparisons .

Controt vs Conc-Y• Statistic Crlttul P-Vahar MSD Decision(O.05)
Dilution Water 100 . 2.00028 1.85955 0.0402 59.7359 Signifirant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Dscision(0.05)
Between 10322.33 10322.33 1 4A0 0.08048 Non-Significant Effect
Error 20638.88 2579.86 8

Total 30961.2119 12902.189 9

ANOVAAssumptions

Attribute Test Statistic Crhleal P-Value Declslon(0.01)
Variances Variance Ratio F 1.93632 23.15480 0.53790 Equal Variances
Distribution Shapiro-Wilk W 0.95158 0.68718 Normal Dis6ibueon

Data Summary Original Data Transfonned Data

Cone',b Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dllutbn Water 5 177.14 93.113 240.86 58.331
100 5 112.88 60.46 187.17 41.919
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CETIS Test Summary
Page 1 of 3

Report Date: 10 Mar-06229PM

Test Link: 1 63014-22831B754202pac

Plant Chronic test CH2M Hill

TestNo: 0C.1469-ti332 Test7ype: PlantChronictest Duration: 37d Oh

Start Date: 25 Jan-06 Protocol: ASTM E1963-02 (2002) Species: Poa sandberp0

Ending Date: 03 Mar-06 DII Water: Source:
Setup Date: 25 Jan-06 12:00 AM Brine:

Comments: E280101

Sample No: 07-3307-9513 Code: 61542-02 Client:

Sample Date: os Nov-05 Mabr4l: Sotl Project:

Recsive Date: Source: Hanford

Sample Ape: 78d Oh Station:

Comments: J10DV4, J1ODV3, J10DV6, J1ODV7, J10DV8.
E280101

Comparison Summary

Anaiysls Endpoint NOEL LOEL ChV PMSD Method
04-6948-3761 %Gannina6on 100 >100 N/A 37.51% EqualVadaneetTwo-Sample

11-1021-9887 AG Average Dry Wt 100 >100 WA 59.46% Equal Vadance tTwo-Sample

02-0499-7537 AG Average Height 100 >100 WA 180.38% Equal Vadanae tTwo-Sample

11-9140-3004 AG Average Wet WL 100 >100 WA 49.9096 Equal Variance tTWo-Sample
00-9602-9003 Root Averapa Dry Wt. 100 >100 WA 62.43% Equal Variance tlVyo-Sampie

11-9362-4518 RootAverape Wet Wt. 100 >100 WA 55.35% Equal Vadance tTwoSample

074060b488 Total Average Biomass Dry 100 > 100 WA 59.60% Equal Vafiance tTwo-Sample
1 75778-761 6 Total Average Biomass Wet 100 >100 I4/A 51.32% Equal Vedance tTwo-Sample

-25-
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CETIS Test Summary
Paye2of 3

Report Date: 10 Mar-06 2:29 PM

Test Link: 153014-228318154202pse

%Gennlnetlon Summary

Conc-% Control Type Reps Mean Minimum Maxlmum SE SD • CV
0 Dilution Water 5 0.88000 0.00000 1.00000 0.08000 0.17889 20.33%
100 5 0.64000 0.20000 1.00000 0.16000 0.35777 55.90%

AG Average Dry Wt. Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Watx 5 12.351 7.9275 19.276 2.1347 4.7733 38.65%
100 5 14.852 4.1033 24.6 3.3228 7.4301 50.030A

AG Average Height Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 10.627 BA 12.333 0.6527 1.4595 13.73%
100 5 26.293 9.6887 61 10287 23.003 87.49%

AG Average Wet Wt, Summery

Cons-0b Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 63.903 41.475 62.338 7.1313 15.948 24.95%
100 5 76.157 23.653 115.05 15.595 34.870 45.79%

Root Average Dry Wt. Summary

Cona% Control Type Reps Mean Minimum Maximum SE SD CV •
0 Dilution Water 5 7.8686 3.78 14.108 1.8639 4.1678 52.98%
100 5 6.9781 2.3867 13.37 1.6708 4.1833 59.95%

Root Average Wst Wt. Summary

Cono-% Control7ype Reps Mean Minimum Maximum SE SD CV
0 Dllutlon Water 5 113.23 51.638 158.52 21.449 47.962 42.36%
100 5 122.76 46.4 202.31 25.995 58.126 47.35%

Total Average Biomass Dry Wt. Summary

ConC-% Control Type Reps Mesn Minimum Maximum SE SD CV
0 Dllu9on Water 5 20.217 12.223 33.384 3.9407 8.8117 43.58%
100 5 21.830 6.47 38.17 5.1432 11.500 52.68%

Total Average Biomass Wet WL Summary

Conc-N. Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 177.14 93.113 240.86 26.086 58.331 32.93%
100 5 198.92 70.053 317.36 41.348 92.456 46.48%

-26-
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CETIS Test Summary
Page 3 of 3

Report Date: 10 Mar-06 229 PM

Test Link: 153014228318154202psc

%Genninatlon Detail

Conc-Y. Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1.00000 1.00000 1.00000 0.80000 0.80000

100 1.00000 0.60000 0.20000 1.00000 0.40000

AG Average Dry Wt. Detail

Conc•% Control Type Rep I Rep 2 Rep 3 Rap 4 Rep 5
0 DlluOon Water 15.1720 10.552 19.276 8.82606 7.92751

100 16.948 4.10333 24.8 13AS40 14.9450

AG Average Height Detail

Cona% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5

0 Dilution Water 10.2 8.4 11.2 12.3333 11
100 11.2 9.66667 61 10.6 39

AG Average Wet WL Detail

Cone-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dthition Water 67.2900 55.1900 82.338 •73.2233 41.4750

100 90.872 23.6533 115.05 61.866 89.34

Root Average DryWt DetaO

Cono% ControlType Rep1 Rep2 Rep3 Rep4 Rep5

0 DMu11on.Water . 8.75601 8.39399 14.108 3.77999 4.295

100 8.39000 2.36866 13.37 4.75400 6.01001

RootAverape Wet Wt. Detail

Conc•% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

0 Dilution Water 143.362 140.624 158.524 72.0233 51.6375

100 130.632 46A 202,31 92A16 142.065

Total Average Biomaea Dry WL Detail

Conc•% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water . 23.9260 18.946 33.384 12.6066 12.2225
100 25.3380 6.46999 38.17 182180 20.9550

Total Averape Biomass WetWL Dedii

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 Dilution Water 210.652 195.814 240.862 145.247 93.1125

100 221.504 7D.0533 317.360 154.284 231.405

-27-
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CETIS Analysis Detail
Comparisons: Page 1 of I

Report Date: 10 Mar-06 2:32 PM

Analysis: 04-8946376118154202psc

Plant Chronic test CH2M Hll

Endpoint Analysis Type Sample Link Control Link Date Analysed Version .
% Germination Comparison 15-3014-2283 1530142253 10 Mar-06 2:28 PM CETISv1.1.2

Method Nt H Data Transform Zeta 1 1 NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Angular.(Conected) 1 1 100 >100 1 NIA 37.51°,6

Group Comparisons . .

Control vs ConodG Statistia Criliaal P-Value MSD Decfsion(0.05)
Dilution Water 100 1.30924 1.85955 0.1134 0.37044 Non-Significant Effect

ANOVATabie

Source Sum of Squares Mean Square DF F Statistic PValue Dedsion(0.05)
Between 0.1700585 0.170050 1 1.71 0.22680 Non-SlgniOoant Effect
Error 0.7936922 0.099212 8

Total 0.96375073 0.2692700 9

ANOVAAssumptlons •

Attribute Test Statia6c Critical P-Value Decision(O.01)
Variances Variance Ratio F 3.85997 23.15450 0.23677 Equal Vadances
DisMbu6on Shapiro-Wilk W 0.04392 0.59737 Nomrel Distribu0on

Data Summary . Original Data Transformed Data

Cono% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum 8D
0 Dllution Water 5 0.88000 0.80000 1.00000 0.17889 120581 0.88608 1.34528 0.20635
100 5 0.84000 0.20000 1.00000 0.35777 0.94500 0.46365 1.34528 0.39477
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CETIS Analysis Detail
Comparisons: Paye2'of 8

Report Date: 10 Mar-06 2:29 PM

Analysis: 11-1021-98678154202psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyced Version
AG Average Dry WL Comparison 15J014-2283 15-3014-2283 10 Mar-06 2:28 PM CETISv1.1.2

Method AH H Data Transform Zeta NOEL LOEL ToxlcUnits ChV PMSD
Equal Variance t Tvro-$ampte C> T Unbansrormed 100 >100 1 WA 59.46%

Group Comparisons

Control vs Conc-6A Statistic Critical PValua MSD Decisfon(0.05)
Diiution Water 100 -0.6333 1.85955 0.7279 7.34419 NonSi9nl6cam Eftect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decbion(0.05)
Betvieen 15.64047 15.64047 1 0.40 0.51421 Non-SroniBcamEfteat
Error 311.963 38.99537 8
Total 327.603419 54.635837 9

ANOVAAssumptlons

Attribute Taat Statistic Critical P-Value Decialon(0.01)
Variances Variance RatioF 2.42296 23.15450 0.41235 Equal Varlances
Distribution Shapiro-Wilk W 0.98225 0.97606 Normal Distribution

Data Summary Original Data Transformed Data

Conr>X Con4ol Type Count Mean Minimum Maximum SD Mean Minimum Maxlmum sD
0 Dilution Water 5 12.351 7.9275 19.270 4.7733
100 5 14.852 4.1033 24.8 7.4301
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CETIS Analysis Detail
Comparisons: Page 4 of 8
Report Date: 10 Mar-06 229 PM

Analysis: 02-0499-7537/B154202psc

Plant Chronic test . . . CH2M Hill

Endpoint Analysis Type Sample Link Control Lknk Date Analyzed Version
AG Average Height Compartson 15-3014-2283 15-3014-2283 10 Mar-06 2:29 PM CETISv1.1.2

Method Alt H Data Transforrn Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Unbanstarmed 1 1 100 >100 1 NIA 180.38%

Group Comparisons

Control vsConWlG Statistic Critical PVelue MSD Declsion(0.05)
DliutlonWater 100 -1.5199 1.85955 0.9165 19.1681 Non-SignificantEftect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Vslus Declsion(0.05)
Between 613.6111 613.6111 1 2.31 0.16703 NonSignificant Effect
Ertor 2125.068 265.6335 8
Total 2738.67944 879.24463 9

ANOVA Assumptions

Athibute Test Statistic Critical PValue Decision(0.01)

Variances VaAance Ratio F 248.39520 23.15450 0.00010 Unequal Variances
Disbibution Shapim-Wilk W 0.88082 0.07803 Normal Distribution

Data Summary Original Data Transformed Data

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 DikdWn Water 5 10.627 8.4 12.333 1.4596
100 5 26.293 9.6687 81 23.003

Graphics

i

•

♦ 20, .g ^

t i r
•

e ______ •______ 1_________- _
•

•
•

a
-e no •20 •LS -fA -03 to as tA LS 2.0

aeao-% aenMaa

-30-
000-092-101-1 CET(8TM v1.1.2rov1 Anahrst: 5- Approval:



CETIS Analysis Detail .

Comparisons: Page 3 of 8

Report Date: 10 Mar-06 2:29 PM

Analyais: 11-91403004/5154202psc

Plant Chronlc test CH2M Hill

Endpoint Analysls Type Sample Unk Control Link Date Analyzed Version

AG Average Wet Wt. Comparison 15-3014-2283 16-30142283 10 Mar-06 228 PM CETISv1.1.2

Method Alt H Data TransTonn Zsta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C> T Untransformed 11 100 >100 1 NIA 49.90%

Group Comparisons _

Control vs Cono-% Statistic Critical PValue MSD Aeciaion(0.05)

Dilution Water 100 -0.7146 1.85955 0.7524 31.8871 NonSignificant Effect

ANOVA Tabie

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(OAS)

Between 375.31145 375.3645 1 0.51 0.49519 Non-Signifiwnt Effect

Error 5880.917 735.1146 8

Total 8256.28152 1110.4792 9

ANOVAAseumptions

Attribute Test Statistic CrlNoai P-Value Decision(0.01)

Variances Variance Ratio F 4.76193 23.15450 0.15878 Equal Variances

Dlsbibufion Shapiro-Wllk W 0.95704 0.75167 Normal Distdtwtlan

Data Summary OA9inai Data Transfonned Data

Conc-% Controi Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 DOutbn Water 5 63.903 41.475 82.388 16.946

100 5 76.157 23.653 115.03 34.870
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CETIS Analysis Detail

Comparisons: Page 5 of 8

Report Date: 10 Mar-082:29 PM

Analysis: 00-9802-9003B154202psc

PlantChronic test . CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Dry Wt. Compadson 15-3014-2203 15-3014-2283 10 Mar-00 2:29 PM CETISv1.1.2

Method Alt H Data Transform Zsfa 11 NOEL LOEL Toxic Units ChV PMSD
Equal Vadance t TvroSample C> T Unbansformed 11 100 >100 1 N/A 52.43%

Group Comparisons

Control vs Cono-X Statistic Critical P-Value MSD Deolslon(0.05)
Dilution Water 100 0.33643 1.85955 0.3726 4.91076 Non-Significant ETfect

ANOVA Table

Sourn Sum of Squares Mean Square DF F Statistic PVslue Decision(0.05)
Between 1.973415 1.973415 1 0.11 0.74520 Non-Significant Effect
Enor 139.4799 17.43499 S

Total 141.45335 19.408407 9

ANOVA Assump8ons

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1.00748 23.15450 0.99443 Equal Variances
Distribullon ShapimWilk W 0.90289 0.23445 Normal Distribu8on

Data Summary Original Data Transformed Data

Conc-% ConlroiTyps Count Mean Minimum Maximum SD Mean Minimum Maximum 8D
0 DlluBon Water 5 7.8886 3.78 14.108 4.1878

100 5 8.9781 2.3887 1337 4.1833
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CETIS Analysis Detail

Compartsons: Page 6 of 8

Report Date: 10 Mar-06 2:29 PM

Analysis: 11-9362-4516I8156202pso

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Ana(yaed Version
Root Average WetWt. CompartsOn 15-3014-2283 15-3014-2283 10 Mar-06 2:29 PM CETYSv1.1.2

Method Alt H Data Transfonn Zeta NOEL LOEL Toxic Units ChV PMSD
EqualVarfancetTwo-Sample C>T Untransformed .100 >100 1 N/A 55.35%

Group Comparisons

Control vs Conee% Statistic CrHlcal PValue MSD Deelsion(0.05)
Dilution Water 100 -0.2828 1.85955 0.6077 62.6698 Non-SigPoOcant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic PVatue Declalon(0.05)
Between 227.0727 227.0727 1 0.08 0.78452 Non-Significant Effect
Error 22716 2839.5 - 8

Total 22943.0766 3066.5732 9

ANOVA Assumptions

Attribute Test Statistic Crltlnl P-Value Dscision(0.01)
Variances VaAanoe Ratio F 1.46872 23.15450 0.71863 Equal Variances
DlsWbullon Shapiro-Wilk W 0.95710 0.75234 Normal Distributlon

Data Summary ' Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Mlnknum Maximum SD
0 DlhAbn Water 5 11323 51.838 158.52 47.962

100 5 122.76 46.4 202.31 5e,126
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CETIS Analysis Detail

Comparisons: Page 7.ot 8

Report Date: 10 Mar-06 2:29 PM

Analysis: 07-4060-648618154202psc

PIaM Chronic test CH2M Hill

Endpoint Analysis Type Saampl• Ltnk Control Link Date Analyled Version

Total Average Biomass Dry Wt. Comparison 15•3014-2283 15-3014-2283 10 Mar-06 2:29 PM CETISv1.1.2

Method Alt H DataTrana(otm Zata NOEL LOEL ToaicUnats ChV PMSD

Equal Variance t Tvm-Sample C> T Untransfohned 11 100 >100 1 N/A 59.60%

Group Comparisons

Control vs Conc-% Statistk Critical P-Value MSD Dscision(0.05)

DiiuOcnWater 100 -0.2489 1.85955 0.5951 12.0486 NonSignifitantET(ect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic PValue Decision(0.06)

Between 6.502588 6.502588 1 0.06 0.80970 NonSignificwntEBect

Ertor 839.6294 104.9537 8

Total 846.131982 111.45826 9

ANOVAASsumptions . ^ .

Attribute Test StaOstic Critical PValue Decislon(0.01)

Variances Variance Ratio F 1.70337 23.15450 0.61853 Equal Variances

Distribution Shapko-Wilk W 0.96503 . ' 0.84128 Normal Distdbu8on

Data Summsry Original Data Transformed Data

Conc'/. Control Type Count Mean Minimum Maximum SD Mean Minimum Maorimum SD

0 DituBan Water 5 20.217 12.223 33.384 8.8117

100 5 21.830 6A7 36.17 11.500
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CETIS Analysis Detail

Comparisons: Page 8 of 8

Report Date: 10 Mar-06 2:29 PM

Analysis: 17-5778-76168154202psc

PlantChronictest CH2M Hill •

Endpoint Analysis Type Sam ple Link Control Link Date Anaiyied Version

Total Average Biomass Wet Wt. Comparison 15-30142283 15-3014-2283 10 Mar-06 2:29 PM CETISv1.12

Method Alt H Data Tranafarrn Zeta NOEL LOEL Taxlc Units ChV PMSD

Equai Variance t Two-Sample C> T Untransfarmed 100 >100 1 N/A 51.32%

Group Comparisons

Control vs Conc-y. Statistic Cri6cal PValue M8D Deeision(0.05)

DOution Water 100 -0.4456 1.85955 0.6661 90.9112 Non-Significant Effect

ANOVATabie

Source Sum of Squares Mean Squara DF F Statistic P-Value Decision(0.05)

Between 1186.341 1186.341 1 0.20 0.66771 Non-Significant Effect
Error 47802.41 5975.302 6

Total 48988.7550 7161.6427 9

ANOVA Assumptions

Attribute Test Statistic Critleal P-Value Decielon(0.01)

Variances VaHance Ratio F 2.51226 23.15450 0.39406 Equal Variances

Dlstribu6on ShapUO-WiBr W 0.96972 0.88820 Nonnel Dlehibu8on

Data Summary Oripinsl Data Tranafonmd Data

Conc-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 DiluBon Water 5 177.14 93.113 240.86 58.331

100 . 5 198.92 70.053 317.36^ 92.456
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CETIS Test Summary
Page 1 of 2

Report Date: 10 Mar-06 2:47 PM

Test Link: 11-6729-9100/B154203psc

Plant Chronic test CH2M Hnl

Test No: 08-7140-2504 Test Type: Plant Chrooic test Duration: 37d Oh

Start Date: 25 Jan-06 Protocol: ASTM E1963-02 (2G02) Species: Poa sandbergii

Ending Date: 03 Mar-06 Dil Water: Source:
Setup Date: 25 Jan-0612:00 AM Brine:

Comments: E283101

Sample No: 15-54575144 Code: B1542-03 Client:

Sample Date: 14 Nov-05 Material: Soil Project:

Receive Date: Souroe: Hanford

Sample Age: 72d Oh Station:

Comments: J10DT8, E283101

Comparison Summary

Analysis Endpoint NOEL LOEL ON PMSD Method
13-0598b594 %Gemiination 100 > 100 N/A 22.60% Equal Variance tlTvo•Sample

12-79254627 AG Average Dry Wt. 100 > 100 WA 63.25% Equal Variance It Two-Sample

05-9433-9153 AG Average Wet Wt. 100 > 100 WA 50.83% Equal Variance t Two-Sampb
07-1842-1257 Root Average Dry WL 100 >100 WA 81.46% Equal Vadanca t Two-Sample
12-06045268 Root Average Wet WL 100 >100

_

NIA 55.58% Equal Variance t 7Wo-Sample

07J498-2993 Total Average Blomass Dry 100 > 100 WA 61 SO% Equal Variance t Twoo-Sample

033037-2496 Total Average Biomass Wet 100 >100 WA 51.72% Equal Variance t Two-Sample

% Gennination Summary

Cono% Control Type Reps Mean Minimum Maximum SE SD CV

0 Dilution Water 5 0.88000 0.80000 1.00000 0.08000 0.17889 20.33%

100 5 0.84000 0.60000 1.00000 0.07483 0.18733 19.92%

AG Average Dry Wt. Summary • _ .

Conc-% Control Type Reps Mean Minimum Ma7dmum SE SD CV

0 Dilution Water 5 12.351 7.9275 19.276 2.1347 4.7733 38.65%

100 5 16.718 11.128 30.637 3.6185 8.0912 48.40%

AG Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV

0 Dilution Water 5 63.903 41.475 82.338 7.1313 15.946 24.95%
100 . 5 90.866 60.345 151.71 16.946 35.657 39.24%

Root v eD t

Conc-% Control Type Reps Mean Mlnimum Maximum SE SD CV

0 Dlludon Water 5 7.8666 3.78 14.108 1.8639 4.1678 52.98%

100 5 10.003 6.05 16.423 1.8129 4.0538 40.52%

Root Average Wet WL Summary

Cone^ Control Type Reps Mean Minimum Maximum SE SD CV

0 Dilution Water 5 113.23 51.638 158.52 21.449 47.962 42.36%

100 5 172.14 121.90 270.5 26.184 58.548 34.01%

Total Average Biomass Dry WL Summary

ConaN. Control Type Reps Mean Minimum Maximum SE SD CV

0 DIIuOon Water 5 20217 12.223 33.384 3.9407 8.8117 43.58%
100 5 26.721 17.177 47.080 5.4021 12.079 45.21%

Total Average Biomass Wet Wt. Summary

Cono% Control Type Reps Mean Minimum Maximum SE SD CV

0 DiluOon Water 5 177.14 93.113 240.86 26.086 58.331 32.93%

100 5 263.01 195.11 42221 41.799 93.465 35.54%

-3"7-
000-092-001-1 CETISTM v1.1.2revl Analyst: Approval:



CETIS Test Summary
Page 2 of 2

Report Date: 10 Mar-06 2:47 PM

Teet Link[ Y1.877R.9VYVR1Ad9nA.,

%Oermination Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilutlon Water 1.00000 1.00000 1.00000 0.60000 0.80000
100 0.80000 1.00000 0.60000 0.80000 1.00000

AG Average Dry WL Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 DIIuOon Water 15.1720 10.552 19.276 8.82666 7.92751
100 11.4500 16.6780 30.6367 11.1275 13.696

AG Average Wet Wt. Detail

Cona% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 6
0 DIIu9on Water 87.2900 55.1900 82.338 73.2233 41.4750
100 60.3450 90.5860 151.707 75.0575 76.6360

Root Average DryWt. Detag

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 DiluBon Water 8.75601 8.39399 14.108 3.77999 4.295
100 7.42999 11.1200 16.4233 6.04999 8.99399

Root Average Wet WL Detail

Conc•% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0Diiutlon Water 143.362 140.824 158.524 72.0233 51.6375
100 134.765 172152 270.5 121.905 161.350

Total Average Biomesa Dry Wt. Detail

Conc-% Controi'rype Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 23.9280 18.946 33.384 12.6068 122225
100 18.8800 27.7980 47.0600 17.1775 22.09

Total Average Biomaes Wet Wt. Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 210.652 195.814 240.862 145.247 93.1125
100 195.11 262.768 422207 196.963 237.986

-38-
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CETIS Analysis Detail
Comparisons: Page 1 of 7

Report Date: 10 Mar-06 2:47 PM

Analysis: 13-0598•5594/B154203psc

Plant Chronic test CH2M Hil)

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Germination Comparison 11-6729-9100 11-6729-9100 10 Mar-08 2:45 PM CETISW.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance It Two-Sample C> T Angular (Covecied) 1 1 100 >100 1 WA 22.60%

Group Comparlsons

Control vs Conc-% Sta6a6c Critical P-Value MSD Dec(sion(0.05)

Dilution Water 100 0.37677 1.85955 0.3581 023506 NonSigniOcantE(tect

ANOVA Table

Source Sum of Squares Mean Square DF F Statlatic . PValue Declslon(D.05)

Between 0.0056708 0.005671 1 0.14 0.71614 Non-SIgnificant Effect

Error 0.3195848 0.039948 B

Total 0.3252554 0.0456189 9

ANOVAAssumpUons

Attribute Test Statistic Critkx( PValue Declslon(0.01)
Variances Vartance Ratio F 1.14108 23.15450 0.90131 EqualVarlancea

Dfsbihutlon Shapiro-Wi9c W 0.85889 0.07404 Normal D(sbibut(an

Data Summary ' Original Data Transformed Data

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 DDulion Water 5 0.88000 0.60000 - 1.00000 0.17889 1.20581 0.88608 1.34528 0.20635
100 5 0.84000 0.60000 1.00000 0.16733 1.15819 0.88808 1.34528 0.19317
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CETIS Analysis Detai.l
Comparlsons: Page 2 of 7

Report Date: 10 Mar-06 2:47 PM

Analysis: 12-7925d627I8154203psc

Plant Chronic test CH2M Hill

Endpoint Analyeis Typs Sample Llnk Control Link Date Analyzed Version
AG Average DryWL Comparison 11-6729-9100 11-6729-9100 10 Mar-U6 2:47 PM CETISv1.12

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Varfance t TvaSample C> T Untransforme0 100 >100 1 WA 63.25%

Group Comparisons

Control vs Conc-Y. Statistic Critical PValue MSD Dacisiqn(0.05)
Dilutkm Water 100 -1.0394 1.65955 0.8355 7.8124 NonSI9ni0cant Effect

ANOVATable

Source Sum of Squarea Mean Square DF F Statistic P-Value Decision(0.05)
Between 47.67259 47.67259 1 1.08 0.32901 NonSIgnlOcant Effect
Error 353.0072 44.1259 8
Total 400.679794 91.798492 9

ANOVAAssumptlons

Attribute Test . Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 2.87331 23.15450 0.33110 Equal Variances
Distribution Shapiro-Wilk W 0.84132 0.04576 Normal DlstAbuOon

Data Summary Original Data Transformed Data

Conc-X Conhrol Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dllutlon Water 5 12.351 7.9278 19.276 4.7733
100 5 16.718 '11.128 30.637 8.0912
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CETIS Analysis Detail

Comparisons: Page 3 of 7

Report Date: 10 Mar-06 2:47 PM

Analysis; 05-9433-9153I8154203pac

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version

AG Average Wet WL Comparison 11-6729-9100 11-M9-9100 10 Mer-06 2:47 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C> T Untranakxmed 11 100 >100 1 N/A 50.83%

Grpup Comparisons

Control vs Conc.f6 Statistic Critical PVaiue MSD Dedslon(0.05)

OBution Water 100 -1.5436 , 1.85955 0.9194 32.4828 NonSign8lcant Effect

ANOVATabie

8ource Sum of Squares Mean Square DF F Statistic P-Value Decisien(0.05)

Between 1817.505 1817.505 1 2.38 0.16127 Non-SigniBcantEHact

Emor 6102.717 762.8397 8

Total 7920.22268 2580.3450 9

ANOVA Assumptions

Attribute Test ' Ststlstlc Critical P-Vasue Dsclsion(0.01)

Vartances Varlance Ratio F 5.00000 23.15450 0.14815 Equal Variances

Distribution ShaphD-Wlk W 0.89115 0.17471 Nomiei Dlstrfbutlon

Data Summary Originat Data Transformed Data

Conc-Y. Conbollype Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 DIIuBon Water 5 63.903 41A75 82.338 15.946

100 5 90.868 80.345 151.71 35.657
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CETIS Analysis Detail
Comparisons: Page 4 of 7

Report Date: 10 Mar-06 2:47 PM

Analysis: 07-1842-125718154203osc

Plant Chronic test CH2M Hill

Endpolnt Analysis Type Sample Link Control Unk Date Analyzed Version
Root Average Dry WL ' Comparison 11-6729-9100 11-6729-9100 10 Mar-08 2:47 PM CETISv1.1.2

Method Alt H Data Transform Ze1a NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> t Untransrormed 100 >100 1 WA 61.46%

Group Comparisons

Control vs Conc-% Statistlc Critical P-Value MSD Declsion(0.05)
Dilution Water 100 -0.8218 1.85955 0.7825 4.83508 Non-Significant EBect

ANOVA Table •

Sounx Sum of Squares Mean Square DF F StatkUc P-Value Decislon(0.05)
Between 11A1551 11.41551 1 0.68 0.43498 NonSignificantElfect
Error 135.2142 16.80177 8
Total 146.629681 28.31728 9

ANOVAAssumptlons

Attribute Test Statistic Critical P-Value Decision(0.01)
Variances Variance Ratio F 1.05701 23.15450 0.95844 Equal Variances
Disblbu6on Shapiro-Wilk W 0.87437 0.11238 Normal Distribution

Data Summary OABlnal Data Transformed Data

Cone-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum 80
0 DIIuHon Water 5 7.8666 3.78 14.108 4.1678
100 5 10.003 6.05 16.423 4.0538
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CETIS Analysis Detail
Comparisons: Page 5 of 7

Report Date: 10 Mar-06 2:47 PM

Analysis: 12-8604-02881B154203asc

Plant Chronic test CH2M Hlll

Endpoint Analysis Type Sample Link Control Link Date Analyeed Version
Root Average Wet Wt. Comparison 11-6729-9100 11-67299100 10 Mar-06 2:47 PM CETISv1.1.2

Method Alt H Data Transfonn Zeta 1 1 NOEL LOEL Tozic Unlts ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 55.68%

Group Comparisons

Control vs Conc-% Statistic Critkal P-Value MSD Decision(0.05)
Dilution Water 100 -1.7403 1.85955 g.9400 62.9411 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 8674.86 8674.86 1 3.03 0.11998 NonSlgnlBcant Effect
Enor 22913.1 2854.138 • 8

Total 31587.9619 11538.990 9

ANOVAAssumptions

Attribute Test Statistic CritiW P-Value Decision(0.01)
Varlences Vadance Ratio F 1.49014 23.15450 0.70857 Equal Variances
DlsWbutlon Shapko-Wllk W 0.94145 0.50924 Normal Distribuson

Data Summary Original Data Transformed Data

Cono-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 113.23 51.638 158.52 47.982
100 5 172.14 121.91 270.6 58.548
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CETIS Analysis Detail
Comparisons: Page 6 of 7

Report Date: 10 Mar-06 2:47 PM

Analysis: 07J496-2993/8154203psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Dry WL Comparison 11572g-9100 11-6729-9100 10 Mer-OS 247 PM CETISv1.12

Method Alt H Data Transform Zeta NOEL LOEL Toxic Unlts ChV PMSD
Equal Variance t TWo-Sample C> T Untransformed 100 >100 1 N/A 61.50%

Group Comparisons

Control vs Conc-% Statistic Critical P•Value MSD Decisbn(0.05)
Dilution Water 100 -0.9726 1.85955 0.8204 12A342 Non-Signi6cantEffect

ANOVATabie

Source Sum of 8quarss Mean Square DF F Statistic PValue Decision(0.05)
Between 105.7444 105.7444 1 0.95 0.35922 NonSlgniBr,antEffect
Error 0942308 111.7788 8
Total 999.975182 217.52325 9

ANOVA Assumptions

Attribute Test Statistic Critical Paratue Dscision(0.01)
Variances Variance ReBo F 1.87917 23.15450 0.55620 Equal Variances
Distribution Shapko-Wilk W 0.86171 0.07992 Normal Dlstribu6on

Data Summary Original Data Tmnsformed Data

Cono-% Control Type Count Mean Minimum Marimum SD Mean Minimum Maximum SD
0 . DButbn Water 5 20.217 12.223 33.384 8_8117
100 5 26.721 17.177 47.080 12.079
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CETIS Analysis Detail

Comparisons: Page 7 of 7

Report Date: 10 Mar-06 2:47 PM

Analysis: 033037-24961B154203psc

Plant Chronic test CH2M Hill

Endpoint Anarysis Type Sample Link Control Link Date Analyzed Version

Total Average Biomass Wet Wt. Compadson 11-8729-9100 11-8729-9100 10 Mar-06 2:47 PM CETISv1.1.2

Method Alt H DataTrensTorm Zefe NOEL LOEL ToxicUnRs ChV PMSD

Equal Variance tTvmSampie C>T Untransbnned 1 1 100 >100 1 NIA 51.72%

Group Comparisons

Control vs Conc-% Statlstic Critical P-Value MSD Decision(0.05)

DlfuOonWater 100 -1.7428 1.85955 0.9402 91.6218 NonSignilirantElfect

ANOVA Table

Sourcro Sum o(Squares Mean Square DF F Statistic P-Value Decision(0.05)

Between 18433.81 18433.81 1 3.04 0.11954 Non3lgnifirant Effect

Enor 43552.59 6069.074 8

Total 66988.4004 24502.887 9

ANOVAAssumptions

ANribute Test Statisde Critical PVelue Dedsion(0.01)

Variances Variance Ra6o F 2Sti740 23.15450 0.38336 Equal Variances

DistdbuBon Shapiro-Wllk W 0.92031 0.35952 Normal Distribution

Data Summary Originai Data Transformed Data

ConcY. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum 80

0 Dilution Water 5 177.14 93.113 240.86 58.331

100 5 263.01 195.11 422.21 93A85
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CETIS Test Summary

Page 1 of 3

Report Date: 10 Mar-06 3:09 PM

Test Link: 08d372-9401B154204ps0

Plant Chrodc test CH2M Hill

Test No: 09-9175-7411 Test Type: Plant Chronic test Duration: 37d Oh

Start Date: 25 Jan-06 Protoccl: ASTM E1963-02 (2002) Spedes: Pca sandbergll

Ending Date: 03 Mar-06 Dll Water: Source:

Setup Date: 25 Jan-06 12:00 AM Brine:

Sample No: 09-5315-2344 Code: 81542-04 Client

Sample Date: 15 Nov-05 Material: SoY Projed:

Receive Date: Source: Hanford •

SampleAge: 71d Oh Station:

Comments: J10DV2, E284601

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method

01-9254-1231 % Germination 100 > 100 WA 29.92% Equal Variance t Two-Sample

13,9253-1008 AG Average Dry Wt. 100 > 100 N/A 32.76% Equal Variance t Two-Sample

16-7224-0566 AG Average HeigM 100 > 100 WA 49.51% Equal Variance t Two-Sample

13-7546-9439 AG Average Wet WL 100 > 100 N/A 22.90% Equal Variance t iWoSample

07-9665•2596 Root Average Dry Wt. 100 > 100 WA 44.15% Equal Varlanae t Two-Sample

02-24404958 RootAverageLengUr 100 >100, N/A 62.01% EqualVadancet7Wo9ample

05-2473-0552 RootAverage Wet WL 100 > 100 N/A 36.51% Equal Variance tflao-Sample

05-1227-1695 Total Average Biomass Dry 100 >100 N/A 36.53% Equal Variance t Two-Sample

06VM595 Total Average Blomass Wet 100 >100 N/A 28.88% Equal Variance t Two-Sample

-47-
000-092-101-1 CETIS"' v1.1.2revl Analyst ^ Approval:



CETIS Test Summary
Page 2 of 3

Report Date: 10 Mar-06 3:09 PM

Test Link: 085372-9401/B154204pso

% Germination Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%
100 5 0.72000 0.40000 1.00000 0.12000 0.26833 37.27%

AG Average Dry Wt Summary

Conr.% ControtType Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 12.351 7.9275 19.276 2.1347 4.7733 • 38.65%
100 5 10.669 9.2133 1146 0.4217 0.9429 8.84%

AG Average Height Summary

Conc-% . Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 10.627 8.4 12333 0.6527 1.4595 13.73%
100 5 15.12 8.4 25 27527 6.1553 40.71%

AS Average Wet Wt Summary

Conc-Y. Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 63.903 41.475 82.338 7.1313 15.946 24.95%
100 5 58.544 46.670 66.636 3.3307 7.4477 12.72%

Root Average Dry Wt Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 7.8666 3.78 14.108 1.8639 4.1678 52.98%
100 5 6.5947 6.2133 6.925 0.1202 02689 4.08%

RootAveragaLengthSummary , . _.

Cono-X Controllyrpe Reps Mean Minimum Maximum SE SD CV
0 DOutbn Water 5 28.46 22.5 33 1.7486 3.91 13.74%

100 5 39.773 22 73 9.3283 20.859 52.44%

Root Average Wet Wt. Summary

Conc-% ControlType Reps Meen Minimum Maximum SE SD CV
0 Dilution Water 5 113.23 51.638 158.52 21.449 47.962 42.36%
100 5 100.99 80.410 115.9 5.8455 13.071 12.94%

Total Average Siomass Dry WL Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 20217 12.223 33.364 3.9407 8.8117 43.58%
100 5 17.264 15.427 18.21 0.4928 1.1019 6.38%

Su a

Cones/. Control7ype Reps Mean Minknum Maximum SE SD CV
0 Dilution Water 5 177.14 93.113 240.86 26.086 58.331 32.93%
100 5 159.54 127.08 178.35 8.7345 19.531 12.24%

-48-
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CETIS Test Summary
Page3of 3

Report Date: 10 Mar-06 3:09 PM

Test Link: 08-5372-94018154204csc

9L 6ennination Detail

Conc-% Controt Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 DnuSon Water 1.00000 1.00000 1.00000 0.60000 0.60000
100 0.60000 0.60000 0.40000 1.00000 1.00000

AG Average Dry Wt. Detail

Conc1/. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 DiluBon Water 15.1720 10.552 19.276 8.82666 7.92751

100 11.3900 9.21334 10.2600 11.0220 11.40

AG Average Height Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dllu6on Water 10.2 8.4 11.2 12.3333 11
100 15.3333 14.8667 25 &4 12.2

AG Average Wet WL Detell

Cona=,G Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution WetW 67.2900 55.1900 t12.338 732233 41.4750
100 62.45 46.6700 58.7450 56.2200 68.6360

Root Average Dry WL Detall

Conc-X Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 6
0 Dilution Water 6.75601 8.39399 14.108 3.77999 4.295
100 6.59334 6.21334 8.92499 6.49200 6.75

Root Averege Length Detail

ConccH. Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep S
0 Dilution Water 27.8 28.4 30.6 33 225
100 43 38.6887 73 222 22

Root Average Wet WL Detail •

Cone-Y. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep S
0 Dilution Water 143.362 140.624 158.524 72.0233 51.6375
100 115.897 80.4100 108.985 99.926 101.748

Total Average Blomass Dry Wt. Detail

Conc-7G Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Diiution yVetar 23.9280 18.946 33.384 12.6066 12.2225
100 17.9834 15.4287 17.185 17.5140 10.21

Total Average Biomass Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Diiutfon Water 210.652 195.814 240.862 145.247 93.1125
100 178.347 127.080 165.730 158.146 168.384
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CETIS Analysis Detail

Comparisons: Page 1 of 9

Report Date: 10 Mar-08 3:09 PM

Analysis: 01-9254-123115154204psC

FlantChronlctest CH2MHIll

Endpoint Analysis Type Sample Link Control Link Date Analyted Version

% Germination Compadsot 085372-9401 08-5372-9401 10 Mar-06 3:00 PM CETISv1.1.2

Method Alt H Data Trenstone Zets NOEL LOEL Toxic Units ChV PMSD

EqualVariancetTWo-Sample C>T Angular(Corected) 100 >100 1 N/A 29.92%

Group Comparisons

Control vs Conc-% Statlstlc Critical PValue MSD Decision(0.g5)

Dilution Water 100 1.08340 1.85955 0.1551 0.30265 NonSlgni6Cant Effect

ANOVA Table

Source Sum of Squaraa Mean Square OF F Statlstla PValue Declsion(0.05)

Between 0.0777281 0.077728 1 1.17 0.31020 Non-SIgnificant Effect

Error 0.529773 0.088222 tl

Total 0.60750108 0.1439497 - 9

ANOVA Assumptions

Attribute Test Statbtic Critical PValue Decislon(0.01)

Variances Variance Ratio F 2.11043 23.15450 0.48725 Equal Variances

Distribution Shapiio•WIIk W 0.90842 025730 Normal Disblbu0on

Data Summary Original Data Trans(ormed Data

Concr6 Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 DiluOon Water 5 0.88000 0.60000 1.00000 0.17889 1.20581 0.88608 1.34528 0.20635

100 5 0.72000 0.40000 1.00000 0.26833 1.02949 0.68472 1.34528 0.29977
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CETIS Analysis Detail

Comparisons: Pa9e 2 of 9

Report Date: 10 Mar-00 3:09 PM

Analysis: 13-9253-10088154204psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version

AG Average Dry WL Comparison 08-5372-9401 08-5372-9401 10 Mar-06 3:08 PM CETISv1.1.2

Method Alt H Data Transfonn Zats NOEL LOEL Toxic Units ChV PMSD

Equal Variance tTwaBample C> T Untranafonned 11 1100 >100 1 NIA 32.76%

Group Comparisons

Control vs Cona% Statistic Critical PValue MSD Deeision(0.05)

Dilution Water 100 0.77289 1.85955 0.2309 4.04627 Non-SipniBcant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Deeislon(0.05)

Between 7.070760 7.070768 1 0.60 0.46181 Non-Significant Effect

Enor 94.69488 11.83683 8

Total 101.765432 18.907801 9

ANOVAAssumpdons

Atttdbute Test Statistic critPoal P-Vawe Decision(0.01)

Variances Variance Ratio F 25.62671 23.15450 0.00825 Unequal Variances

DISMbution Shaplro•WBk W 0.94329 0.59015 Nonnal Distribution

Data Summary Oripinat Data Transformetl Data

Conc-% Control Type Count Mean Minimum Maximum 8D Mean Minimum Maximum SD

0 DlluBon Water 5 12.351 7.9275 19276 4.7733

100 5 10.669 9.2133 11.46 0.9429
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CETIS Analysis Detail

Comparisons: Page 3 of 9

Report Date: 10 Mar-06 3:09 PM

Analysis: 16•7224-0566/8154204psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sampie Link Control Link Date Analyzed Version

AG Average Height Compadson 08-5372-9401 08-5372-9401 10 Mar-06 3:OB PM CEllSv1.12

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

EqualVadancetTwoSample C>T Untransfonned 100 >100 1 N/A 49.51%

Group Comparisons

Control vs Cona-% Statistlc Critical P-Value MSD Decision(0.05)

Dilution Water 100 -1.5883 ' 1.85955 0.9246 5.26077 NowrSignlOoant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic PValue Decisfon(0.05)

BeMrean 50.47511 50.47511 1 2.52 0.15089 Non-Slgnifirant Effect

Error 160.0711 20.00889 8

Total 210.546219 70.484001 9

ANOVAAssumptions

AtVibute Test Statistl0 Crigeal P-Value Declsion(0.01)

Variances Variance Ratio F 17.78573 23.15450 0.01640 Equal Variances

Distribution - Shapim-Wilk W 0.06SB9 0.08951 Normal Distribulion

Data Summary Original Data Transformed Data

Cono-%. ControlType Count Mean Minimum Mndmum SD Mean Minimum Maximum SD

0 Dilution Water 5 10.627 8.4 12.333 1.4595

100 5 15.12 8.4 25 6.1553
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CETIS Analysis Detail
Comparisons: Page 4 of 9

Report Date: 10 Mar-06 3:09 PM

Analysis: 13-7546-943918154264psc

Plant Chronic test CH2M Hill

Endpolnt Analysis 7ype Sampie Link Control Link DateAnalyeed Version
AG Average Wet WL Compadson 08-5372-9401 055372-9401 10 Mar-06 3:08 PM CETISvI.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Txo-Sample C> T Untransfonned 100 >100 1 NIA 22.90%

Group Comparisons

Control vs Conc-X' Sta0s0e Critieal P-Value MSD Deelsion(0.05)
DBution Water 100 0.68088 1.85955 02676 14.6362 Non-SigniBrant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Deetsion(0.06)

Between 71.79871 71.79871 1 gA8 0.51517 Non-Significant Effect
Error 12313.995 154.8743 8

Total 1310.79346 226.67305 9

ANOVA Assumptions • .

Attribute Test Statistic Critieal P-Valus Dscision(0.01)
Variances Variance Ratio F 4.58421 23.15450 0.16944 Equal Variances

Distribu6on Shapiro-Wllk W 0.96985 0.88975 Normal Dlabibu0on

Data Summary lNlginat Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 63.903 41.475 82.338 15.946

100 5 58.544 46.67 66.636 7A477
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CETIS Analysis Detail
Comparisons: Page 5 of 9

Report Date: 10 Mar.06 3:09 PM

Analysis: 07-9665-25968154204Dsc

Piant ChronlC test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Dry Wt Comparison 08-6372-9401 05-5372-9401 10 Mar-06 3:08 PM CETISv1.12

Method All H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t TwoSample C> T Untransformed • 1 1 100 >100 1 WA 44.15%

Group Comparisons

Control va Conc-% Statistic Critical P•Value MSD D•cision(0.06)
DiutionWater 100 0.68096 1-85955 02576 3.47318 NonSlgnificantEfkwt

ANOVA Tabla

Source Sum of Squares Mean Square DF F Statistic P-Valus Decision(0.05)
Between 4-044082 4.044062 1 oA6 0.51512 Non-SIgnlOcantEfiect
Error 69.77014 8.721268 8

Total 73.8142233 12.785349 9

ANOVA Assump0ons

Altrlbute Test Statistic CriOeal P-Value Deelslon(0.01)

Variances Variance Ratio F 240.25500 23.15450 0.00010 Unequal Variances
Distribution Shapiro-WBk W 0.83816 0.04194 Normal Distdbu6on

Data Summary Odglnal Data Transformed Data

Conc-Y. Control Type Count Mean Minimum Maximum SD ' Mean Mlnlmum Maximum SD
0 DlluBon Water 5 7.8666 3.78 14.108 4.1678
100 5 6.5947 - 6.2133 6.925 0.2689
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CETIS Analysis Detail
Comparisons: Page 6 of 9

Report Date: 10 Mar-06 3:09 PM

Analysis: 02-2440-4958/B154204psc

Plant Chronfc test CH2M Hill

Endpoint Analysis Typo Sample Llnk Control Link Date Analyied Version
Root Average Length Comparison 08-5372-9401 0e5372-9401 10 Mar-06 3:08 PM CETISv1.1.2

Method Alt H Data Transform Zeta 1 1 NOEL LOEL Toxic Units ChV PMSD
Equal Variance t.Two-Sample C> T Untransformed 1 1 100 >100 1 N/A 62.01%

Group Compirisons

Control vs Cono-K Statistic Crilical P-Value MSD Decislon(0.05)
rDiluBon Water 100 -1.1920 1.85955 0.8663 17.6486 NonSigniOcant Effect

ANOVATable - '

Source Sum of Squares Mean Square' DF F Statistic PValue Decision(0.05)
Between 319.9788 319.9788 1 1.42 0.26741 NonSigriHfoant Effect
Error 1801.513 225.1691 8

Total 2121 A9173 545.16791 9

ANOVA Assumptions

Attribota Test Statistic Critieal P-Value Declsion(0.01)
Variances Variance Ratio F 28A5959 23.15450 0.00676 Unequal Vadances

Distribution Shapko-Wilk W 0.84109 0.04547 Normal Dlslribution

Data Summary Original Data Transformed Data

ConcX Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 28.48 22.5 33 3.91

100 5 39.773 22 73 20.859
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CETIS Analysis Detail
Comparisons: Page 7 of 9

Report Date: 10 Mar-06 3:09 PM

Analysis: 05-2473-055218154204psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Wet WL Comparison 08-5372-9401 085372-9401 10 Mar-063:06 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Equal Variance t TwoSample C> T Unbansformed 100 >100 1 NIA 36.51%

Group Comparisons

Control vs ConN% Statistic Critical P-Value MSD Dectsion(0.05)

DOu6onWah=r 100 0.55061 1.85955 02985 41.3408 Non-SignificantEBect

ANOVA Table

Source Sum o(Squares Mean Square DF F Statlstle P-Value Decision(0.05)

Belween 374.6069 374.6069 1 0.30 0.59693 Non-SignIficant Effect

Enar 9884.932 1235.616 8

Total 10259.3385 1610.2234 9

ANOVAAUumptlons

Attribute Test Statistic Critical P-Value Decislon(0.01)

Variances Variance Ratio F 13.48452 23.16450 0.02736 Equal Variances

Distribution Shapiro-Wilk W 11.95666 0.74721 Normal Distribution

Data Summary Original Data Transiormed Data

ConaY. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 Dilution Water 5 113.23 51.638 158.52 47.962
100 5 100.99 80.410 115.9 13.071
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CETIS Analysis Detail

-

Comparisons: Page 8 of 9

Report Date: 10 Mar-06 3:09 PM

Analysis: 05•1227-1695/8154204psc

Plant Chronic test CH2M Hill

Endpoint Analysls Type Sample Link Control Link Date Analyzed Version

Total Average Biomass Dry Wt. Comparison 085372-9401 08-5372-9401 10 Mar-06 3:08 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOf3 LOEL Toxic Units ChV PMSD

Equal Variance t 71vo3ampie C> T Untransformed 1 1 100 >100 1 N/A 36.53%

Group Comparisons

Control vs Conc1Y. Statistic Critical P-Value M$D Declslon(0.05)

Dilution Water 100 0.74372 . 1.85955 0.2392 7.3t1505 NonSigniBCanl Effect

ANOVATabie

source Sum of Squaras Mean Square DF F StaSstic P-Value Deelslon(0.05)

Between 21.80978 21.60978 1 0.55 0.47832 NonBigniOcant Effect

Error 315.4434 39.43043 8

Total 337.253202 61.24021 9

ANOVAAssumptions

Attribute Test Statis8c CrlBepl P-Value Decision(0.01)

Variances Vadence Ratio F 83.94833 23.15450 0.00141 Unequal Variances

Distribution Shaplio-Wl& W 0.811617 0.15347 Normal Dislribu8on

Data Summary . Original Data Transformed Data

Conc-'6 Control Type Count Mean Minimum Maximum SD - Mean Minimum Maximum SD

0 Dilution Water 5 20.217 12.223 33.384 8.8117

100 5 17.264 15.427 18.21' 1.1019

Graphics

1 1
•

1

3L
•

••o ------ ---- ----------. --

,

0 100 •20 -1.5 •1.0 -0.5 QO 03 lA 7S ia

Cenc-% Rankllt

-57-
000-092-101-1 CETIS^' v1.1.2revl Analyst ^ Appiovai:



CETIS Analysis Detail

Comparisons: Page 9 of 9

Report Date: 10 Mar-06 3:09 PM

Analysis: 06-8783-3595I8154204psc

PIaM Chronlc test CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyred Version

Total Average Biomasa Wet Wt. Comparison 08-5372-9401 08-5372-9401 10 Mar-08 3:08 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

EqualVadance tTWo-Sampb C>T Untransformed 11 100 >100 1 N/A 28.88%

Group Comparlsons

Control vb Conc-% Statistic Critical P-Value MSD Decision(o.05)

Dilution Water 100 0.63977 1.85955 0.2701 51.156 Non-Signl6canl Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)

Between 774.4072 774.4072 1 0.41 0.54020 Non-Signifirant Effect

Enor 15135.88 1891.985 8

Total 159102910 2668.3927 9

ANOVAAseumpticna

AtUlbute Test Statistic Critical P-Value Decislon(0.01)

Variances Vadance ReOo F 8.91988 23.15450 0.05888 Equal Variances

Disbtbution Shapko-Wilk W 0.94991 0.66738 Normal DistAbution

Data Summary Original Data Tronsfornwd Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 Diution Water 5 177.14 93.113 246.66 5&331

100 5 159.54 127.08 173.35 19.531
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CETIS Test Summary
Page 1 of 1

Report Date: 10 Mar-06 3:15 PM

Test Link: 13-8207-28021B154205psc

Plant Chronic test CH2M Hill

TestNo:: 09-7340-6761 TestType: Plant Chronic test Dura6on: 37d Oh
Start Date: 25 Jan-06. Protocol: ASTM E1963-02 (2002) Species: Poe sandbergii
Ending Date: 03 Mar-06 DiI Water. Source:
Setup Date: 25 Jan-0612:00 AM Brine: •

Sample No: 06-5742-9955 Code: 61542-05 Cllent:
Sample Date: 15 Nov-05 Materiel: Soil Project:

Receive Date: Souroe: Hanford
Sample Age: 71d Oh Station:

Comments: J10DV1, E284701

Comparison Summary • '

Analysis Endpoint NOEL LOEL ChV PMSD Method
16-4134-0539 % Germination < 100 100 N/A 31.94% Equal Vadanne t Two-Sample
04-0388-4068 AGAverageDry Wt. <100 100 N/A 38.05% EqualVadancetTwo-Sample
12-93048503 AG Average Height 100 > 100 N/A 109.58% Unequal Variance t Two-Sample
153320-8767 AG Average Wet Wt. < 100 100 N/A 24.95% Equal Variance t Two-Sample
05,8551-5720 Root Average Dry Wt. < 100 100 WA 54.04% Equal VariaOce t 1Mro-Sample
16-8795-0081 RcotAverage Length 100 > 100 WA 129.59% Unequal Variance tTwo•Sample
01-17141452 RootAverage Wet Wt c 100 100 N/A 4327% Equal Variance t Two-Sample
07-9043-1977 Total Average Blomass Dry < 100 100 N/A 43.45% Equal Variance t lYao•Sample
17-69253080 Total Average Biomase Wet < 100 100 WA 33.77% Equal Variance t TvroSample

-60-
000-092-101-1 CE71S'a v1.1.2revl AnalysL• '' Approval:



CETIS Analysis Detail
Comparisons: Page 1 of 9

Raport Date: 10 Mar-06 3:15 PM

Anaiysis: 164734053918154205p5c

Plant Chronic test CH2M Hill

Endpoint AnalysisType SampieLink Control Link Date Analyzed Version

% Garmina9on Comparlson 13-M-2802 13-6207-2802 10 Mar-06 3:15 PM CETISv1.1.2

Method Alt H Data Transform 7 HOEL LOEL Toxic Units ChV PMSD

EqualVariancetlWo-Sample C>T Angular(Correcled) <100 100 N/A 31.94%

Group Comparisons

Control vs Conc.% Statistic Critical PValue MSD Decision(0.05)
Dilution Water 100 3.31955 1.85955 0.0053 0.3208 Significant Effect

ANOVATable

Source Sum o(Squarq Mean Square DF F Statistic P-Value Dscision(0.05)

Between 0.8198639 0.819864 1 11.02 Q.01055 Signilicant Effect

Fsor 0.5952135 0.074402 6

Total 1.41507733 0.8942655 9

ANOVAAssumptlons

Attribute Tast StaUsUc Critical P-Value Declalon(0.01)

Variances Varlance Ratio F 2.49465 23.15450 0.39757 Equal Variances

Olsbibu6on Shapiro-Wilk W 0.95095 0.67970 Noneal Distribu5on

Data Summary Original Data Transformed Data

Conc!b Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 Dllution Water 5 0.86000 0.60000 1.00000 0.17689 120581 0.118606 1.34526 0.20635

100 5 0.36000 0.00000 0.80000 0.29665 0.63315 0.22551 1.10715 0.32592
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CETIS Analysis Detail
Comparisons: Page 2 of 9

RepoR Date; 10 Mar-06 3:15 PM

Analysis: 04-0388-00688154205psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry WI. Comparison 13-8207-2802 13-6207-2802 10 Mar-06 3:15 PM CETISv1.12

Method Alt H Data Transfonn 2eta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTvmSample C> T Untransformed <100 •100 N/A 38.05%

Group Comparisons

Control vs Conc-% Statistic CriNcai PValu• MSD Decislon(0.05)
Dilution Water 100 2.27748 1.89458 0.0284 4.89977 Signifirant Effect

ANOVATable

Source Sum of Squares Mean Square OF F Statistic P-Value Declsion(0.05)
Between 70.92812 70.92812 1 5.19 0.05885 NonSignificant Effect
Error 95.72236 13.87482 7

Total 188.850482 84.602746 8

ANOVAAssump0ons

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance RaBo F 14.91113 48.19462 0.05089 Equal Variences
Distribution Shapiro-Wilk W 0.95295 0.72240 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilugon Water 5 12.351 7.9275 19Z78 4.7733
100 4 •8.7013 5.2401 825 1.2361
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CETIS Analysis Detail

Comparisons: Page 3 of 9

Report Date: 10 Mar-06 3:15 PM

Analysis: 12-93046505B154205psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version

AG Average Height Compadson 13-6207-2802 1316207-2802 10 Mar-06 3:15 PM CETISv1.12

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Unequal Variance t Two-Sample C> T Untransfomied 100 >100 1 WA 109.58%

Group Comparisons

Control vs Conc-S6 Statistic Critical P-Valu• MSD . Decision(0.05)

Dilutlon Water 100 -2.3743 2.35338 0.9509 11.6446 NonSigniflcantEffect

ANOVA Table

Source Sum of Squares Maan Square DF F Statistic P-Value Declslon(0.08)

Between 306.7185 306.7185 1 7.22 0.03119 SignificantETfect

Emor 297.2084 42.45834 7

Total 603.926910 349.17688 8

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)

Variances Variance Ratio F 45.17330 24.25912 0.00305 Unequal Vadances

DistAbuBon Shapiro-WMc W 0.89720 0.23620 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minlmum Maximum SD

0 DIIuBon Water 5 10.627 8.4 12.333 1A595

100 4 22375 10.5 34 9.8098
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CETIS Analysis Detail

Comparisons: Page 4 of 9

Report Date: 10 Mar-06 3:15 PM

Analysis: 15•3320-0767B754205pso

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Cohtrol Unk Date Analyzed Version

AG Average Wet WL Comparlson 13-02W-2802 13-0207-2802 10 Mar-06 3:15 PM CETISv1.1.2

Method Alt H Data Transtorm Zeta NOEL LOEL Toxic Units ChV PMSD

EqualVarlancet7wo-Sample C>T Untransformed <100 . 100 WA 24.95%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)

DllutionWater 100 3.92614 1.89458 0.0029 15.9458 SignificantEitect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)

Betvraen 2420.535 2426.535 1 15.41 0.00570 Significant Effect

Error 1101.93 157A186 7 •

Total 3526.46484 2583.9533 8

ANOVAAesumptions

Attribute Test Statistic Cdtical PValue Decision(0.01)

Variances Variance Ratio F 0.99470 46.19402 0.10183 Equal Variances •

Distribution Shapiro-Wilk W 0.98165 0.97222 Normal Distribution

Data Summary Original Data Transfonned Data

Conc-% ContrclType Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 D6uson Water 5 63.903 41.475 82.338 15.946

100 4 30.859 24.98 37.84 5.317
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CETIS Analysis Detail
Comparisons: Page 5 of 9

Report Date: 10 Mar-06 3:18 PM

Analysis: 05-6551-57208154205psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Unk Date Analyzed Version
Root Average Dry Wt. Comparison 13-6207-2802 131'i207-2802 10 Mer-06 3:15 PM CETISv1.1.2

Method AR H Data Transform Zeta 1 1 NOEL LOEL ToxicUngs ChV PMSD
Equal Variance t Two-Sample C> T Untransfonned 1 1 ,100 100 NIA 54.04%

Group Comparisons

Control vs Conc-% StaOstie Crttipl PValus MSD Dseiaion(0.06)
Dilution Water 100 2.0217 1.89458 0.0415 4.25136 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF -F Statistic PValue Decislon(0.05)

Between 45.73503 45.73503 1 4.09 0.08292 Non-SigniOwntESect
Error 78.32781 11.18966 7

Total 124.062641 58.924686 a

ANOVA Assumptions •

Altdbute Test Statistb Critical P-Value Decislon(0.01)

Variances Variance Ratio F 5.89043 46.19462 0.17693 Equal Variances
Dlstribu8on Shapiro-WlOC W 0.94719 0.65928 Normal Distribu0an

Data Summary Original Data Transformed Data

Conc-Y. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 DOuOon Water 5 7.8666 3.78 14.108 4.1678

100 4 3.33 2.02 5.8500 1.7172
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CETIS Analysis Detail

Compartsons: Page 6 of 9

Report Date: 10 Mar-06 3:15 PM

Ana lysi s: 1 58795-008118154205psc

Plant Chronic test CH2M Hill

Entlpoint Analysis Type Sample Link Control Link Date Analyzed Version

RootAverage Length Comparlson 13-6207-2802 13-6207-2802 10 Mar-06 3:15 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

Unequal Variance t Two-Sample C> T Untransformed 100 >100 1 . N/A 129.59%

GroupCompartsons

Control vs Conc-X Statistic Critical PValue MSD Dectaion(0.

Dilution Water 100 -1.5141 2.35336 0.8864 36.8805 Non-StgniOcanl Effect

ANOVA Table

Source Sum of Squaros Mean Square DF F Statistic PVatue Dectsion(0.05)

Between 1251-090 1251.098 1 2.95 0.12973 Non-SignOkantENect

Error 2971.574 424.5106 7

Total 4222.67236 1675.6089 8

ANrTrAAssump0ons

Attribute Test Statistic Critical P-Value Declsion(0.01)

Variances Varianoe Ratio F 03.45765 2425912 0.00158 Unequal Vadances

Dlsbibu6on Shapin>Wlik W 0.84021 0.05606 Normal Dishfbutlon

Data Summary Original Data Transformed Data

Conc-% ControtType Count Mean Minimum Marlmum SD Mean Minimum Maximum SD

0 DIIuOonWater 5 28.46 22.5 33 3.91

100 4 52.188 20.75 95 31.147
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CETIS Analysis Detail
Comparisons: Page 7 of 9

Report Date: 10 Mar-06 3:15 PM

Analysis: 01-1714-14528154205psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link ' Date Ana d Version
Reot Average Wet Wt. Comparison 13-6207-2802 13-6207-2802 10 Mar-06 3:15 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
EqualVadancelTwo-Sampie C>T Untransformed <700 100 tJIA 4327%

Group Comparisons

Control vs Conc-Ye Statistic Critical P-Value MSD Decision(0.05)
Dilution Water 1DO 2.79386 1.89458 0.0134 48.9926 Signl6cant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)
Between 11699.27 11599.27 1 7.81 0.02870 Significant Effect
Error 10402.09 1486.014 7

Total 22001.3672 13085.286 8

ANOVAAssump0ons

Attrlbute Test Statistlc Crgisal P-Value Declslon(0.01)

Variances Variance Ratio F 5.74830 46.19462 0.18247 Equal Variances
Distribution Shap6o-WOk W 0.93481 0.52849 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 DiluOon Water 5 113.23 51.638 158.52 47.962

100 4 40.987 24.595 58.755 20.005
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CETIS Analysis Detail

Comparisons: Page 6 of 9

Report Date: 10 Mar-06 3:15 PM

Analysis: 07-9043-1977/8154205psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sam Ie Link Control Link Date Analysed Version

Total Average Biomass Dry WL Canparison 13-0207-2902 13-0207-2802 10 Mar-06 3:15 PM CETISv1.1.2

Method Aft H Data Transform Zeta NOEL LOEL Toxic Unlts ChV PMSD

EqualVariaecetTwoSample C>T Untransformed <100 100 N/A 43.45%

Group Comparisons

Control vp Conc-% Statistic CriBeal P-Vatue MSD Decislon(0.05)

Dilution Water 100 2.19670 1.89458 0.0320 8.78501 Significant Effect

ANOVA Tabts

Source Sum of Squares Mean Square DF F Statistic P-Value Dadsion(0.06)

Between 230.5735 230.5735 1 4.53 0.06404 Non-SIBnMcant Effect

Error 334.4002 47.78003 7

Total 565.033722 278.35357 6

ANOVAAssumptions

AlMbute Test Statistic Critical P-Value Decision(0.01)

Variances Variance Ratio F 9.75715 46.19482 0.09127 Equal Variances

Distribution 8hapiro-Wilk W 0.91888 0.38302 Normal Dis6ibutlai

Data Summary Original Data Transformed Data

Conc-% ControlTypa Count Mean Minimum Maxlmum SD Mean Minimum Mazimum SD

0 DilutlOn Water 5 20.217 12.223 33.364 8.8117

100 4 10.031 7.8101 14.100 2.821
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CETIS Analysis Detail

Comparisons: Page 9 of 9

Report Date: 10 Mar-06 3:15 PM

Analysis: 17-6925-3080B154205p5c

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Llnk Date Analyrud Version

Total Average 8'romass Wet WL Compadson 138207-2802 13fi207-2802 10 Mar-06 3:15 PM CETISv1.1.2 .

Method Alt H Data Transform Zeta NOEL • LOEL Toxic Units ChV PMSD

Equal Vadance t Two-Sample C> T Untmneformed <100 100 N/A 33.77%

Group Compadsons

Control vs Concr/. Statistic Critical P-Vahre MSD Dacision(0.05)

Dilution Water 100 3.33482 1.89458 0.0063 59.8184 SlgniBcant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F StatbUc P-Value Decision(0.05)

Setvreen 24638.38 24638.38 1 11.12 0.01251 Significant Ettect

Ertor 15507.06 2215.294 7

Total 40143.4365 26851.673 8

ANOVAAesumptions

Attribrte Test Statistic CrRlcal P-Value Deelslon(0.01) -

Variances Vadance Ratio F 5.38092 46.19462 0.19823 Equal Variances

DlstAbution Shaplro-Wllk W 0.97138 0.90629 Normal Disalbulbn

Data summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 Dillu6on Water 5 177.14 93.113 240.88 58.331

100 4 71.848 49.575 108.59 25.146
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CETIS Test Summary
Page 1 of 3

Report Date: 10 Mar-06 3:23 PM

Test Link: 07-9195-529UI8154206psc

Plant Chronic test CH2M Nill

Test No: . 07-6986-0052 Test Type: Plant Chronic test - Duration: 37d Oh

Start Date; 25 Jan-06 Protocol: AS.TM E1963-02 (2002) Species: Poa sandbergli
Ending Date: 03 Mar-06 DII Water: Source:

Setup Date: 25 Jan-06 12:00 AM Brine:

Sample No: 09-1115-2498 Code: 81542-06 Client:

Sample Date: 16 Nov-05 Material: Soil Projeat:

Receive Date: Source: Han(old
SampleAge: 70d Oh Station:

Comments; J10DV3, E285701

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method

05,2321-0437 %Germinatlon 100 > 100 H/A 37.51% Equal Variance tTxo-Sampie
0tY9561-0800 AG Average Dry WL 100 > 100 N/A 33.63% Equal Variance t 7WoSampie .
04-90534320 AG Average Height 100 > 100 WA 183.12% Wllcomn Rank Sum 7Wo-Sampie.

06-0459-7695 AG Average Wet WL 100 > 100 WA 44.89% Equal Variance t Two-Sample
01-04535009 Root Average Dry Wt. 100 > 100 NIA 45.34% Equal Variance t Two-Sample
10-1742-7543 RootAveiageLength 100 >100 N/A 158.61% WilcoxonRankSumTvp-Sample
06•1157-1062 Root Average Wet Wt 100 >100 WA 37-75% EqualVadance t7Wo-Sample
064473-5543 Total AverageBiomass Dry 100 > 100 N/A 37.33% Equal Variance t Two-Sample
10-S2484792 Total Average Biomase Wet 100 > 100 N/A 34.83% Equal Variance t Two-Sample

000-092-101-1 CETIS"' v1.1.2revl Analyst ^' Approval:



CETIS Test Summary
Page2of 3

Report Date: 10 Mar-06 3:23
PMTeatLink: 07-9195-5290B151206pse

%Germina0on Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 DlluBon Water 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%
100 5 0.64000 0.20000 1.00000 0.18000 0.35777 55.90%

AG Average Dry Wt. Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 12.351 7.9275. 19276 2.1347 4.7733 38.65%
100 5 8.9213 7.108 10.867 0.6582 1.4718 16.50%

AG Average Height Summary

Cone,% Control Type Reps Mean Minimum Maximum SE 8D CV
0 DiluOon Water 5 10.627 8.4 12.333 0.6527 1-459 13-73%
100 5 23.733 72 64 10.445 23.355 9840%

AG Average Wet WL Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 63.903 41.475 82.338 7.1313 15.946 24.95%

100 5 80.421 36.58 110-67 13.881 30.591 50.83%

Root Average Dry Wt. Summary

Conc-PA Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 7.8668 3.78' 14.108 1.8639 4.1678 52.98%
100 5 5.1266 3.9520 624 0.4523 1.0114 19.73%

Root Average Length Summary

Conc-Y• Control Type Reps Mean Minimum Meximum SE SD CV
0 Dilution Water 5 28A6 22.5 33 1.7488 3.91 13.74%
100 5 54.093 17.8 148 24.212 54.139 100-08

Root Average Wet Wt. Summary

Cone-y. Control Type Reps Mean Minlmum Maximum SE SD CV
0 Dilution Water 5 113.23 51-838 158.52 21A49 47.952 42.38%
100 5 84.544 64.510 103.88 82686 18.489 21.87%

Total Average Biomass Dry WL Summary

Cone=A Control7ype Reps Mean Minimum Maximum SE SD CV
0 DlluBon Water 5 20.217 12.223 33384 3.9407 8.8117 43.58%
100 5 14.048 11.058 15-850 0.9693 2.1673 15.43%

Total Avere Blomaes Wet Wt. S m

Conc=A Control7ype Reps Mean Minimum Maxinarm SE SD CV
0 Dillutlon Water 5 177.14 93.113 240.88 28.088 58.331 32.93%
100 5 144.97 101.89 208.81 20A96 45.832 31.82%
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CETIS Test Summary
Page3of 3

Report Date: 10 Mar-06 3:23 PM

Tmat Lin4- MA9QS-VJONR1SdonRnen

%Germination Detail

__ ----- _._.___

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1.00000 1.00000 1.00000 0.60000 0.80000
100 0.20000 1.00000 1.00000 0.60000 0.40000

AG Average Dry Wt. Detail

Conc-% Control Type Rop 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 15.1720 10.552 19.276 8.82868 7.92751
100 8.94000 7.10599 9.73401 10.8667 7.96002

AG Average Height Detell

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 10.2 8.4 11.2 12.3333 11
100 64 7.8 72 18.8667 21

AG Average Wet Wt Detail

Conc-% Control'rype Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Watpr 67.2900 55.1900 82.336 73.2233 41.4750
100 110.67 36.58 51.1600 662900 37.405

Root Average Dry Wt. Detell

Cono-% Confrol Type Rep 1 Rep 2 Rep 8 Rep 4 Rep 5
0 Dilution Water 8.75601 8.39399 14.108 3.77999 4.295
100 6.23999 3.95200 6.11600 4.83999 4.48499

Root Average Length Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 27.8 28.4 30.6 33 22.5
100 148 17.6 19.2 35.6667 50

Root Average Wet Wt. Detall

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 143.362 140.624 156.524 72.0233 51.6375
100 97.9399 65.3100 91.082 103.88 54.5100

Total Average Biomeu Dry WL Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 23.9280 18.946 33.384 12.6066 12.2225
100 15.18 11.058 15.8500 15.7066 12.4450

Total

Conc-°R Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 210.652 195.814 240.862 145.247 93.1125
100 208.61 101.890 142.242 170.17 101.915
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CETIS Analysis Detail

Comparisons: Page 1 of 9

Report Date: 10 Mar-06 3:23 PM

Analysis: 05-2321-5437/8154206psc

PlantChronictest CH2MHIII

Endpoint Analysts Type Sample Link Control Unk Date Analyzed Version

% Gemiination Comparison 07-9195•529D 07-9195d290 10.Mar-08 3:22 PM CETISv1.12

Method Alt H Data Transform Zeta 11 NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C> T Angular (Corrected) 1 1 100 >100 I MA 37.51%

Group Comparisons

Control vs Cono-% Statistic Critieal P-Value MSD Decision(0.05)

Dilution Water 100 1.30924 1.85955 0.1134 0.37044 Non-SignlBcent Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)

Between 0.1700585 0.170059 1 1.71 0.22680 Non-SigniOcant Effect

Error 0.7936922 0.099212 B

Total 0.96375073 0.2692700 9

ANOVAAssumptions

Athibute Test Statistic Crlgcal P-Vaiue Decislon(0.01)

Variances Variance Ratio F 3.65997 23.15450 0.23677 Equal Variances

Distribu8on Shapho-Wllk W 0.94392 0.59737 Normal Distdbutlon
00

Data Summary Orlglnal Data Transformed Data

Concj,G ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 Dilution Waler 5 0.88000 0.60000 1.00000 0.17889 120581 0.88608 1.34528 020635

100 5 0.64000 0.20000 1.00000 0.35777 0.94500 0.48355 1.34528 0.39477
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CETIS Analysis Detail

Comperisons: Page 2 of 9

Report Date: 10 Mar-06 3:23 PM

Analysis: . 08-9561-080018154206psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version

AG Average Dry WL Compadson 07-9195-5290 07-9195-5290 10 Mar-06 3:22 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD

EqualVadancet7Mro-Sampla C>T UnUansfamuxt 1 1 100 >100 1 WA 33.53%

Group Comparisons

Control vs Conc-% Statlstlc Critical P•Valu• MSD Declelon(0.05)

Dilution Water 100 1.53523 1.85955 0.0816 4.15398 Non-Significant Effect

ANOVATable

Source Sum of Squares Mean Square DF F BtaOstk P-Value Declslon(0.06)

Between 29.40357 29.40357 1 2.36 0.18328 Non-Signlfieant Effect

Emu 99.80294 12.47537 8

Total 129.206511 41.878938 9

ANOVA Assumptions

Attribute Test Statistie Critical P•Value Decision(0.01)

Variances Variance Ratio F 10.51840 23.15450 0.04281 Equal Vadances

Distribution Shapbo-WIBc W 0.95529 0.73115 Normal Disbibuaon

Data Summary Orighul Data Transformed Data

Conc-% ControlType Count Mean Minlmum Maximum SD Mean Minimum Maximum SD

0 Dilution Water 5 12.351 7.9275 19.278 43733

100 5 8.9213 7.106 10.867 1.4718
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CETIS Analysis Detail
Comparisons: Page 3 of 9

Report Date: 10 Mar4)8 3:23 PM

Analysis:. 04-9053-6328/B154206pse

Plant Chronic test ' • CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analy[ed Version
AG Average Helght Comparfson 07-9195-5290 07A795-5290 10 Mar-08 3:22 PM CETISv1.1.2

Method AIt,H DataTransform Zeta 1 1 NOEL LOEL ToxloUnits ChV PMSD
W9coxonRankSumTwo-Sample C>T Rank 1 1 100 >100 1 WA 183.12%

Group Comparisons

Control vs. Conc-% SOStlstic Cdtical P-Value Ties Declsion(0.05)
Dilution Water 100 30 0.6548 0 Non-SIgn8lcant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Dedsion(0.05)
Between 429.4618 429.4618 1 1.57 0.24578 Non-SlgniOnnt Effect

Error 2190.29 273.7862 8

Total 2619.75159 703.24802 9

ANOVA Assumptions .

Attribute Test StatisOc Cridul PValue Deolsion(0.01)
Variances Variance Ratio F 256.04940 23.15450 0.00009 Unequal Variances
DISkibu6on Shapho-Wqk W 0.73242 0.00218 Non-normal Distributlon

Data Summary Original Data Transformed Data

ConcAG Control Type Count Mean Mlnimum Maximum SD Mean Minimum Maximum SD
0 Dilulion Water 5 10.627 8.4 12.333 1.4595 5.00000 3.00000 7.00000 1.58114
100 5 23.733 7.2 64 23.355 6.00000 1.00000 10.0000 4.18330
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CETIS Analysis Detail
Comparisons: Page 4 of 9

Report Date: 10 Mar-06 3:23 PM

Analvsis: 06•0459-76951B154206ose

Plant Chronic test CH2M Hill

Endpoint Analysis Typs Sample Llnk Control Link Date Anayzed Version
AG Average Wet Wt. Compadson 07-9195-6290 07-9195-5290 10 Mar-06 3:22 PM CETISv1.1.2

Method Ak H DataTranstorm Zeta 1 1 NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Untranskrrned 1 1 100 >100 1 N7A 44.89%

Group Comparisons

Control vs Cono-9L Statistic Critical PValus MSD Decia(on(0.05)
Dilution Water 100 0.22571 1.85955 0.4135 28.689 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(o.05)
Betwean 30.31542 30.31542 1 0.05 0.82709 NonSl9ni6cant EBed
Error 4760.421 595.0527 6
Total 4790.73680 625.36809 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decision(0.01)
Varianees Variance Ratio F 3.68029 23.15450 0.23489 Equal Vartanoee
Distrihu5on Shaplro-WIOc W 0.89548 0.19531 Normal Distribution

Data Summary Oripina( Data Transfonned Data
ConeA. ControlTyps Coum Mean Mlnimum Maximum SD Mean Minimum Maximum SD
0 DIIu6on Water 5 63.903 41.475 82.338 15.946
100 5 60.421 36.58 110.67 30.591
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CETIS Analysis Detail
Comparisons: - Page 5 of 9

Report Date: 10 Mar-06 3:23 PM

Analysis: 015453-588918154206pse

Plant Chronic test CH2M HIII

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version

Root Average Dry Wt. Comparison 07-9195-5290 07-91955290 10 Mar-06 3:22 PM CETISv1.1.2

Method Alt H DataTnnstorm Zeta NOEL LOEL Toxic Units ChV PMSD

EqualVariance tTMo•,Sample C>T Untranskrcmed 1 100 >100 1 N/A 45.34%

Group Comparisons

Control vs Conc-% Statistic CriOcal P-Value MSD Declsion(0.05)

DllulionWater 100 1.42859 1.85955 0.0955 3.5ti658 NonSignitkantEftect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Deciaion(0.05)

Between 18.76904 18.76904 1 2.04 0.19098 NonSlgnificant Effect

Error 73.573 9.196625 0

Total 92.3420410 27.965668 9

ANOVAAssump0ons

AttrOwte Test Statistic Critical P-Value Decislon(0A1)

Variances Variance Ratio F 16.97948 23.15450 0.01787 Equal Variances

DisMbuBon Shapiro-WiBc W 0.90304 0.23651 Normal Dishlbutlan

Data Summary Original Data Transformed Data

Conc-:G Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 Dlu6on Water 5 7.8665 3.78 14.108 4.1678
100 5 5.1266 3.9520 6.24 1.0114
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CETIS Analysis Detail
Comparisons: Page 6 of 9

Report Date: 10 Mar-06 3:23 PM

Analysis: 10-1742-754316154206psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Anatysed Version
Root Average Length Comparison 07-0195-5290 07-91955290 10 Mar-06 3:22 PM CETISv1.1.2

Method Alt H Data Transform Zeta 1 1 NOEL LOEL Toxic Units ChV PMSD

Wilcoxon Rank Sum Two-Sampk+ C> T Rank 1 1 100 >100 1 NIA 158.61%

Group Comparisons

Control vs Cone=Y. Statistic Critical P-Velue Tles Deciston(0.05)

Dilution Water 100 30 0.6548 0 NonSigntOegnt Effect

ANOVATabis

Souree Sum of Squares Mean Square DF F Statistic P-Value Deelsion(0.05)
Between 1642.669 1642.669 1 1.12 0.32183 Non-Signl6e3ntEffect

Elrar 1178522 1473.152 8

Total 13427.8892 3115.8219 9

ANOVA Assumptions

Attribute Test Statistie Critical P-Value Dseiaion(0.01)

Variances Variance Ratio F 191.72010 23.15460 0.00016 Unequal Variances

Distribu8on Shaplm-WBk W 0.73476 0.00233 Non-nomwl Distribution

Data Summary Original Data Transforrrmed Data

ConcAL Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 Dllu6on Water 5 28.46 22.5 33 3.91 5.00000 3.00000 7.00000 1.58114
100 5 54.093 17.6 148 54.139 6.00000 1.00000 10.0000 4.18330

Graphics

1 4 . •

1
^

, •
V

1 ;•

1 Oa - ----------- ------------ --1

^

A •
,•

0
0 100 -20 -L5 -0A q.5 0.0 OS 1.0 1S 20

cuno-+b aankib

-79-
000-092-101-1 CETISTM v1.12evl Analyst L Apploval:



CETIS Analysis Detail
Comparisons; ' Page 7 of 9

Report Date: 10 Mar-06 3:23 PM

Analysis: 06-1157-10828154206pac

Plent Chronic test ' CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Rcot Average Wet Wt. Comparison 07-9195-5290 07-9195-5290 10 Mar-06 3:23 PM CETISv1.12

Method Alt H Data Transform Zeta 11 NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Unbansformed 11 100 >100 1 NIA 37.75%

Group Comparisons

Control vs Conc-% Statistic Critical PValue MSD Decision(0.05)
Dilution Water 100 1.24804 1.85955 0.1237 42.7472. Non-Significant Effect

ANOVATabie

Source Sum of Squares Mean Square DF F'Statistic P-Value Decision(0.05)
Between 2057.758 2057.758 1 1.56 024731 NonSignlBcantEffect

Error 10568.92 1321.115 8

Total 12626.6821 3378.8738 9

ANOVAAssump8ons

Attributa Test Statistic Critical P-Value Deeision(0.01)
Variances Vadance Retio F 6.72930 23.15450 0.09177 Equal Variances

Distribution Shapiro-Wilk W 0.94554 0.61618 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Typa Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Diluiicn Water 5 113.23 51.638 188.52 47.982

100 5 84.544 64.510 103.88 18.489
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CETIS Analysis Detail

Comparisons: Page 8 of 9

Report Date: 10 Mar-06 3:23 PM

Analysis: 06-4473554376154206ps0

Plant Chronle test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version

Total Average Biomass Dry Wt. Comparison 07-91955290 07-9195-5290 10 Mar-06 3:23 PM CETISv1.12

Method Alt H - Data Transform Zata NOEL LOEL Toxic Units ChV PMSD

Equal Vadance t Two-Sample C> T Untransformed 100 >100 1 N/A 37.33%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)

Dilution Water 100 1.52026 1.85955 0.0835 7.54637 Non-Significant Effect

ANOVA Table

Source Sum of Squpros MeanSquare DF F Statistic P-Value Decision(0.05)

Between 95.16679 95.15679 1 2.31 0.16693 NonSlgnificant Effect

Error 329.3759 41.17199 8

Total 424.532677 136.32878 - 9

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)

Variances Variance Ratio F 16.52981 23.15450 0.01878 Equal Varlances

Disbibution Shepiro-WOk W 0.91804 0.34089 Normal Distribution

Data Summary Original Data Transformed Data

Cono-% ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 DAuOon Water 6 2021-7 12.223 33.384 8.8117

100 5 14.048 11.058 15-850 2.1673
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CETIS Analysis Detail
Comparisons: Page 9 of 9

Report Date: 10 Mar-06 3:23 PM

Analysis: 108246-47921B154206pso

Plant Chronic test CH2M HIII

Endpoint AnalysisType Sample Link Control Link DateAnatysed Version
Total Average Biomass Wet Wt. Comparison 07-91954580 07-9195-5290 10 Mar-06 3:23 PM CETISv1.1.2

Method Alt H DataTransform Zeta NOEL LOEL ToxicUnite ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 N/A 34.83%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value ' MSD Decision(0.05)
Dilutlon Water ' 100 0.96975 1.85955 0.1803 61.6913 Non-Signiflcant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Betvreen 2587.601 2587.601 1 0.94 0.38057 NonSignificant Effect

Error 22012.2 2751.524 8

Total 24599.7961 5339.1252 9

ANOVA Assumptions

Attnbute Test Statistic Critical PValue Decialon(0.01

Variances Variance Ratio F 1.61984 23.15450 0.65173 Equal Varlances

Dlstribu6on Shapiro-Wik W 0.94404 0.59876 Normal Distribu5on

Data Summary Original Data Transformed Data

ConoSL ControlType Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 DButlon Water 5 177.14 93.113 240.88 58.331

100 5 144.97 101.89 208.81 45.832
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CETIS Test Summary
Page 1o1 3

Report Date; 10 Mar-06 3:32 PM

Test Llnk: 03-2429-7417/6154207psc

Plant Chronic test CH2M Hiil

Test No: 10-7437-4221 Test Type: PlantChronktest Duration: 37d Oh

Start Date: 25 Jan-06 Protocol: ASTM E1963-02 (2002) Species: Poa sandhergli

Ending Date: 03 Mar-06 DII Water: Sourca:

Setup Date: 25 Jan-0612:00 AM Brine: • '

Comments: E2877.01 ' . . '

Sample No: 05•1608-3151 Code: B1542-07 Client:

Sample Date: 21 NaM05 Material: Shc " Pro)ect:

Receive Date: Source: Hanford
Sample Age: 65d Oh Station:

Comments: J10DV0, E287701

Comperison Summary

Analysls Endpoint NOEL LOEL ChV PMSD Method
11-03234244 %Gefmina6an 100 > 100 NIA 29.15% Equal Variance t Two-Sample

08-9162-2401 AG Average Dry WL 100 > 100 NIA 40.28% Equal Variance t'IWo•Semple

073152-3077 AG Average Height 100 > 100 WA 34.46% Equal Variance t TWo-Sample

1"512-9266 AG Awrage Wet Wt. 100 > 100 WA 48.02% Equal Varlence t Two-Sample
10-8022-6215 Root Average Dry WL 100 > 100 NIA 55.59% Equal Vartance t Two-Sample

07-8510-5912 Rnot Avetage Length 100 > 100 WA 28.91% Equal Variance t Two-Sample
105296•g200 RootAwrageWetWt 100 >100 WA 61.63% Equal Variance tTwo-Sample

00-27T7-8528 Total Average Biomass Dry 100 > 100 WA 45.41% Equal Variance tTwo-Sample
09d0564643 Total Average Blomass Wet 100 > 100 WA 55.04% Equal Variance t Two-Sample
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CETIS Test Summary
Page 2 of 3

Report Date: • 10 Mar-06 3:32 PM

Test Link: 03-2 429-741 7/81 54207nec

• Germina6on Summary .

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 0.88000 0.60000 1•00000 0.08000 0.17889 20.33%
100 5 0.78000 0.40000 1.00000 0.11682 0.26077 34.31%

AG Average Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 12.351 7.9275 19.278 2.1347 4.7733 38.65%
100 5 14.659 10.595 19.105 1.6121 3.6047 24.59%

AG Averepe Height Summery

Conca/. Control Type Reps Mean Minimum Maximum SE SD CV
0. Dilution Weter 5 10.627 8.4 12.333 0.6527 1A595 13.73%
100 5 11.73 7.6 18 1.8581 4.1548 35.42%

AG Average Wet Wt Summary

Cono-9. ControiType Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 63.903 41.475 82.338 7.1313 15.948 24.95%
100 5 78.858 32.385 128.58 14.88 33.272 43.29%

Root Average Dry Wt Summary

Conc-% ControfType Repa Mean Minimum Maximum SE SD . CV
0 Dilution Water 5 7•8666 3.78 14.108 1.8639 4.1678 52.98%
100 5 9.1010 6.465' 13.887 1A338 3.2061 35.23%

Root Average Length Summary

Cona% Control Type Reps Mean Minimun Maximum SE SD CV
0 Dilution Water 5 28.46 22.5 33 1.7406 3.91 13.74%
100 5 23.587 15 34.333 4.065 9.0898 38.54%

Root Average Wet Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Dilution WeMr 5 113.23 51.638 158.52 21.449 47.962 42.36%
100 5 123.91 37.985 228.38 30.793 68.855 55.57%

Total Average Biomass Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maxlmum SE SD CV
0 Dilution Water 5 20.217 12.223 33.384 3.9407 8.8117 43.58%
100 5 23.78 17.060 32.992 2.9736 6.6492 27.98%

Conc-% Controi Type Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 177.14 93.113 240.86 26.086 58.331 32.93%
100 5 200.76 70.37 348.96 45.485 101.71 50.66%
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CETIS Test Summary
Page 3 of 3

Report Date: 10 Mar-06 3:32 PM

Test Unk: 03-2429&741718154207oec

V. Germinalion Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 1.00000 1.00000 1.00000 0.60000 0.80000
100 0.80000 1.00000 0,40000 1.00000 0.60000

AG Average Dry WL Detail

Conelh Control lype Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 15.1720 10.552 19278 8.82688 7.92751
100 19.105 11.344 10.5950 18.5740 15.6767

AG Average Height DeteB

Cono-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Wahlr 10.2 8.4 11.2 12.3333 11
100 10.75 7.6 13.5 8.8 18

AG Average Wet Wt. Detail

Cona% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 3
0 . Dilution Water 67.2900 55.1900 82.338 73.2233 41.4750
100 123.580 62.9080 32.3850 81212 64.1934

Root Average Dry WL Detali

Con¢.Y. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 8.75601 8.39399 14.108 3.77999 4.295
100 13.8875 6.68201 6.465 10.874 7.59686

Root Average Length Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 27.8 28.4 30.6 33 22.5
100 21 15 .32 15.6 34.3333

RootAverage Wet Wt. Detail

Cono-0L Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 8
0 Dilution Water 143.362 140.624 158.526 72.0233 51.6375
100 228.382 97.888 37.985 141.882 115.61

Total Average Blomass Dry Wt. Detail

Cone-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 6
0 Dilution Water 23.9280 18.946 33.384 12.6066 12.2225
100 32.9925 18.0260 17.0801 27A48 23.2733

Cono.% Control Type Rep 1 Rep 2 Rep 9 Rep 4 Rep 5
0 Dilution Water 210.652 195.814 240.862 145.247 93.1125
100 349.963 160.576 70.37 223.094 199.803
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CETIS Analysis Detail
Comparisons: Page 1 of 9'

Report Date: 10 Mar-06 3:32 PM

Analysi s: 11-0323-4244/6154207psc

Plant Chronic test CH2M Hill

Endpoint Analysls Type Sample Link Control Link Date Analyzed Version

% Germination Compadson 03•2429-7417 03-2429-7417 10 Mar-06 3:32 PM CETISv1.12

Method Alt H Data Transform Zeta 1 1 NOEL LOEL Toxic Units ChV PMSD

Equal Variance t TwvSAmple C> T Angular (Corrected) 1 1 100 >100 1 N/A 29.15%

Group Comparisons

Control vs Conc-% StaU@tlc Critical P-Value MSD Decislon(0.05)

Dilution Water 100 0.83103 1.85955 0.2150 0.29562 NonSigni6cant Effect

ANOVATabls

Source Sum of Squares Mean Square DF F Statistic P-Value Dedslon(0.05)

Between 0.0436344 0.043634 1 0.69 OA3006 NonSignlOcant Effect
Error 0.5054831 0.063183 8

Total 0.54909750 0.1068173 9

ANOVAAssumptions

Attribute Test Statistk Critical P-Value Dsdsion(0.01)

Varlances Variance Ra6o F 1.98770 23.15480 0.52822 Equal Variances

pisbibu6on Shaplro-Wlik W 0.90703 0.26121 Nonnal Dishibutfon

Data Summary Original Deta Transformed Data

Conc-% ControlTyps Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 Dilution Water S 0.88000 0.60000 1.00000 0.17889 1.20501 0.88808 1.34628 0.20635

100 5 0.78000 0-40000 1.00000 026077 1.07370 0.66472 1.34528 0.26940
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CETIS Analysis Detail
Comparisons: Page 2 of 9

Report Date: 10 Mar-06 3:32 PM

Analysls: 06•9162-2401/8154207pso

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Dry Wt.. Compadson 03-2429-7417 03-2429-7417 10 Mar-05 3:32 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Varlance t Two-Sample C> T Untransformed 100 >100 1 N/A 40.28%

Group Comparisons

Control vs ConoAA Statis8e Critical P-Value MSD Decision(0.05)

Dilution Water 100 -0.8628 1.85955 0.7933 4.97430 NonSlgniBeant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statastic PValue Declelon(0.05)
Betvreen 13.31844 13.31844 1 0.74 0.41334 NonSigntlicantENect
Enor 143.1132 17.88915 8

Total 156431848 31.207592 9

ANOVA Assumptions

Attribute Test Statistic Crigoal P-Value Declslon(0.01)
Variances Variance Ratio F 1.75351 23.15450 0.59977 Equal Variances

Distribution Shapiro-WOk W 0.91217 0.29621 Nomlal Distribution

Data Summary Original Data Transformed Data

Cone-9. Control Type Count Mean Minimum Maximum SD Mean Minimum Meximum SD
0 Dllution Water 5 12.351 7.9275 19276 4.7733
100 5 14.659 10.595 19.105 3.8047
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CETIS Analysis Detail
Comparisons: Page 3 of 9

Report Date: 10 Mar-06 3:32 PM

Analvsis: 07-3152-3077/B154207oscc

Plant Chronic test CH2M Hill

Endpoint. Analysis Type Sample Link Control Link Date Analyrod Version
AG Average Height Compadson 03-2429-7417 03-2429-7417 10 Mar-06 3:32 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL . LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C>T Untrenafomted 1 1 100 >100 1 NIA 34.46%

Group Comparisons

Control vs Conc=/. Statistic Crhlcal PValus MSD Deoislon 0.05)
Dilution Water 100 -0.5602 1.85955 0.7047 3.66215 Non-Significant Effect

ANOVA Table
MEN

Source Sum of Squares Mean Square DF F Statistic PValue Deeision(0.05)
Between 3.043361 3.043361 1 0.31 0.59065 Non-Significant Effect
Error 77.58889 9.696111 8
Total 80.612247 12.739472 9

ANOVAAssump9ons

Attribute Test Statistic CriBcal P-Value Decision(0.01)
Variances Variance Ratio F 8.10338 23.15450 0.06710 Equal Variances
Distribution Shepiro-Wllk W 0.94878 - 0.65384 Normal Distribution

Data Summary Original Data Transformed Data

Conc-Y. Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 DIIuBon Water 5 10.827 8.4 12.333 1A595
100 5 11.730 7.6 18 4.1548
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CETIS Analysis Detail
Comparisons: Page4of 9

Report Date: 10 Mar-06 3:32 PM

Analysie:' 19-6612-9288I8154207pac

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version

AG Average Wet Wt. Compadson 03-2429-7417 03-2429-7417 10 Mar-08 3:32 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOELLOEL Toxic Units ChV PMSD

Equal Varience t Two-Sample C> T Untransformed 100 >100 1 N/A 48.02%

Group,Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Dectslon(0.06)

DlluOon Water 100 -0.785 1.85955 0.7725 30.8833 NonSignlecant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statfstie PValue Deelslon(0.05)

Between 419.4125 419.4125 1 0.62 0.45508 Non-Signiflcant Effect

Enor 5445.28 680.66
.

8

Tdal 5884.69229 1100.0725 9

ANOVAAssumpUons

Attribute Test Statlstio • Critioal ' PValue Dec1sion(0.01)

Variances Varlance Ratio F 4.35362 23.15450 0.18327 Equal Variances

Distribution Shapiro-Wllk W 0.97222 0.91060 Normal Distribueon

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Mlnlmum Maximum SD Mean Minlmum Maximum SD

0 Dilueon Water 5 83.903 41.475 82.338 15.946

100 5, 76.858 32.385 123.58 33272
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CETIS Analysis Detail

Comparisons: Page 5 of 9

Report Date: 10 Mar-06 3:32 PM

Analysis: 10-8022-62158154207psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control iJnk Data Analyzed Version
Root Average Dry Wt. Comparison 03-2429-7417 03-2429-7417 10 Mar-08 3:32 PM tETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL ToxlcUnits ChV PMSD

EqualVarianaetTWO-Sample C>T Unbanakamed 100 >100 1 N/A 55.50%

Group Comparisons

Control va Conc-% Sta6s6c Critical P-Value MSD Declslon(0.05)

Dilution Water 100 -0.5249 1.86955 0.6931 4.37287 NonSignificant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0.05)

Between 3.809574 3.809574 1 028 0.61388 NonSlpnlBcant Effect

Error 1105981 13.82476 a

Total 114.407681 17.634337 9

ANOVAAssumptlons

Attribute Test Statistic Critical P-Value Decislon(0.01)

Variances Vanance Ratio F 1.66983 23.16450 0.62375 Equal Variances

Disbibutlon Shapim-Wilk W 0.92375 0.38925 Nonnal DistAbutlon

Data Summary Original Data Transformed Data

Conc-% Control Typo Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 DlluacnWakr 5 7.8586 3.78 14.108 4.1678

100 5 9.1010 6.465 - 13.888 3.2061
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CETIS Analysis Detail

Comparisons: Page 6 of 9

Report Date: 10 Mar-06 3:32 PM

Analysis: 07$510-5912B154207psc

Plant Chronic test CH2M Hill

Endpoint Analyals Type Sample Link Control Link Date Analyzed Version

Root Average Length Comparison 03-2429-7417 03-2429-7417 10 Mar-06 3•.32 PM CETISv1.1.2

Method Alt H Data Transform Zeta 1 1 NOEL LOEL Toxic Units ChV PMSD

EqualVarlancetTwo-Sample C>T Un4ansfomwd 1 1 100 >100 1 N/A 28.91%.

Group Comparisons

Control vs Cono-% Statistic Crltieal P-Valus MSD Deeiaion(0.05)

Dilutlon Water 100 1.10129 1.85955 0.1514 8.22874 Non-SignlSrant Effect

ANOVA Table

Source Sum of Squsres Mean Square DF F Statistic PVaius Decislon(0.05)

Setween 59.37344 59.37344 1 1.21 0.30280 NanSlgnlBcant Effect

Error 391.6356 48.95444 8

Total 451.009003 108.32789 9

/WOVA Assumptions

Attribute Test Statistic Critical PValus Decision(0.01)

Vartances Variance Ratio F 5.40430' 23.15450 0.13106 Equal Variances

Distribu5on ShapnrWilk W 0.95526 0.73079 Normal Distribution

Data Sumrnary Original Data Transfonned Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 Dllulbn Water 5 28A6 22.5 33 3.91

100 5 23.587 15 34.333 9.0896
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CETIS Analysis Detail

Comparisons: Pape 7 of 9

Report Date: 10 Mar-06 3:32 PM

Analysis: 105296-920018154207psc

Plant Chronic test . • CH2M Hill

Endpoint Anafysia Type Sample Link Control Link Date Analyzed Version
RootAveraOe Wet Wt. Comparison 03-2429-7417 03-2429-7417 10 Mar-06 3:32 PM CETISv1.1.2

Method Alt H Data Transform Zeta 11 NOEL LOEL Toxic Units ChV PMSD

Equal Variance t Two-Sample C> T Untranafonnad 11 100 >100 1 NIA 61.63%

Group Comparisons

Control vs Conc-% Statis8c Critical P-Value MSD Dscision(0.05)

Dilution Water 100 -0.2844 1.85955 0.8083 69.7836 NonSiyniOcantERect

ANOVA Table

Source Sum otSquares Mean Square DF FStatisBc P-Value -Declslon(0.05)

Between 284.8931 284.6931 1 0.08 0.78335 Non-Significant Effect

Error 28165.79 3520.723 8

Total 2845oA782 3805.4162 9

ANOVAAssumptlons

Attribute Tssl StatkSc Critical P-Value Declston(0.01)

Variances Variance Ratio F 2.06099 23.15450 0.50090 Equal Variances

Dishibu8on Shapiro-Wl9c W 0.98045 0.98755 Normal Distribu0on

Data Summary Orlglnal Data Transformed Data

Conc-% Control Typs Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 Dllution Water 5 113.23 51.638 156.52 47.962

100 5 123.91 37.985 226.38 68.855
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CETIS Analysis Detail
Comparisons: Page 8 of 9

Report Date: 10 Mar-06 3:32 PM

Analysis: 00•2777-8528IB154207 pac

Plant Chronic test CH2M Hill

Endpoint Analysis Typs Sample Link Control Link Date Analyzed Version
Total Average Biomess Dry Wt. Comparison 03-2429-7417 03-2429-7417 10 Mar-06 3:32 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t iM+o-Sample C> T Untransformed 1 100 >100 1 - N/A 45A1%

Group Comparisons

Confrot vs Conc-% Statistic Critical P•Value MSD Declsion(0.05)

Dilution Water 100 -0.7176 1.85955, 0.7533 9.18014 NonSipnificant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decialon(0.05)
Between 31.37398 31.37396 1 0151 0A9343 NonSlgniBeantEtled

Error 487.4312 60.9289 - 8
Total 518.805197 92.302885 9

ANOVAAssumpttons .

Attribute Test Statistic Critical P-Value DeGsion(0.01)

Variances Variance Refio F 1.75627 23.15450 0.59878 Equal Vartances

Distribution Shapiro-Wllk W 0.91351 0.30598 Normal Disbibution

Data Summary Original Data Transformed Data

Canc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 Dllutison Water 5 20.217 12223 33.384 8.8117

100 5 23.78 17.000 32292 8.6491
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CETIS Analysis Detail
Comparisons: Page 9 of 9

Report Date: 10 Mar-06 3:32 PM

Analysis: 094058-4643/8154207psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type. Sample Link Control Link Date Analyzed VenNon
Total Average Biomass Wet Wt Comparison 03-2429-7417 03-2429-7417 10 Marr-08 3:32 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
EqualVariance lTwo-Sample C>-T Untransformed 100 >100 1 N/A 55.04%

Group Comparisons

Control vs Conc-% Sta8s8e Critical PValue MSD Decisicn(0.05)

Dilution Water 100 -0.4505 1.85955 0.8879 97.5044 NonSigNBCant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Deeislon(0.05)
Between 1395.204 1395.204 1 0.20 0.86428 NonSIgnlBeant Eftect •
Error 54987A9 8873.438 8

Total 58382.8920 8288.8398 9

ANOVAAUumptions -

Attrtbute' Test Statistic Critical P-Value Deeislon(0.01)

Variances Varlence Ratio F 3.04021 23.15450 0.30692 Equal Variances
Dislrfbutlon Shapilo-Wilk W 0.98099 0.97023 Normal Distribution

Data Summary Orlginal Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 . Dilution Water 5 177.14 93.113 240.88 58.331

100 5 200.78 70.37 349.98 101.71
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BLUEGRASS GROWTH TEST
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CETIS Test Summary
Page 1 of 2

Report Date: 10 Mar-06 3:38 PM

Test Link: 08•6578-0477/B154208ps0

Plant Chronic test CH2M Hlll

Test No: 20-1165-4941 Test 7ype: Plant CMalic test Duration: 37d Oh

Start Date: 25 Jan-06 Protocol: ASTM E1983-02 (2002) Species: Poa sandbergll

Ending Date: 03 Mar-06 DII Water: Source:

Setup Date: 25 Jan-0612:00 AM Brine:

Sample No: 155450-5055 Code: B1542-08 Client:

Sample Date: 28 Nov-Ub Material: Soil Project:

Receive Date: • Source: Hanford

Sample Age: 5tld Oh Statlon:

Comments: J10W5. E289701

Comparison Summary

Anaysis Endpoint NOEL LOEL ChV PMSD Method

15-9577-8021 '% Germina6on 100 > 100 WA 23.35%. WOcoxon Rank Sum Two-Sample
13-0879-1029 AG Average Dry WL 100 > 100 N/A 55.97% Equal Variance t Tvro-Sanple

15•2858-0580 AG Average Wet Wt 100 > 100 N/A 85.91% Equal Variance tTWo-Sample

084453-6105 Root Average Dry WL 100 > 100 WA 52.48% Equal Variance tTNo-Sample
05•13049566 RootAversga Wet Wt. 100 > 100 N/A 72.00% Equal Variance t Two-Sample
05-382M637 Total Average Biomass Dry 100 > 100 WA 52.88% Equal Variance t Two-Sample
03-2729581t1 Total Average Biomass Wet 100 > 100 N/A 74.97% Equal Variance tTwoSampte

%Gennination Summary

Conc-% CoMroiType Repe Mean Minimum Maximum SE SD CV

0 Dilution Water 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33%
100 5 0.92000 0.80000 1.00000 0.08000 0.178119 19A4%

AG Average Dry Wt. Summary

Cono-% Controllype Reps Mean Minimum Ma)dmum SE SD CV

0 Dilution Water 5 12.351 7.9275 19276 21347 4.7733 38.65%
100 5 10.963 2.786 19.076 3.0434 6.8052 62.08%

AG Average Wet WL Summary

Conc-% Control Type Reps Mean Mlnimum Maximum SE SD CV

0 Dilution Water 5 63.903 41A75 82.338 7.1313 15.946 24.95%

100 5 78.309 16.504 17227 28.648 64.058 81.80%

Root Average Dry Wt. Summary

onc onfrol Type Raps Mean Minimum Maxlmum SE SD CV
0 Dilution Water 5 7.8666 3.78 14.108 1.8639 4.1878 52.98%

100 5 5.3735 1.522 8.0380 1.2063 2.6973 50.20%

Root Average Wet WL Summary

Conc-% Control Type Reps Mean Mlnimum Maximum SE SD CV
0 Dilution Water 5 11323 51.038 158.52 21.449 47.982 42.36%
100 5 127A9 15.838 236.01 38B54 88.433 67.79%

Total Average Biomass DryWL Summary

Conc-% Controllype Reps Mean Minimum Maximum SE SD CV

0 Dilution Water 5 20.217 12.223 33.384 3.9407 8.8117 43.58%

100 5 16.336 4.3080 27.114 4.1865 9.3612 57.30%

Total Average Biomass Wet WL Summary

Cone-0. ControlType Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 5 177.14 93.113 240.86 28.088 58.331 32.93%

100 5 205.80 32.142 408.27 06.483 14&66 7223%
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CETIS Test Summary
Page 2 of 2

Report Date: 10 Mar-06 3:38 PM

Test link: 11BE576•047718154208psc

%Germination Deteil

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 8
0 DiluOon Water 1.00000 1.00000 1.00000 0.60000 0.60000

100 1.00000 1.00000 1.00000 0.60000 1.00000

AG Average Dry WL Detail

Cono-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5

0 DIIuOon Water 15.1720 10.552 -19.276 8.82688 7.92751

100 10.402 2.786 16.3760 6.17334 19.0760

AG Average Wet Wt. Deteil

Conc-% Control TWO Rep I Rep 2 Rep 3 Rep 4 Rep 6

0 Dilution Water 672900 55.1900 82.338 73.2233 41.4750

100 58.13 16.504 112.862 31.7833 172.268

RootAvem9e Dry WR Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

0DBuOon Water 8.756111 8.39399 14.108 3.77999 4.295
100 4.33401 1.522 7.83000 5.14333 8.03800

Root Average Wet Wt. Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 143.362 140.624 158.524 72.0233 51.6375

100 92.7300 15.638 169.334 103.767 236.006

Total Average Blomaes Dry Wt- Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 Dilution Water 23.9280 18.946 33.364 12.8066 122225

100 14.7360 4.30801 24.2060 11.3167 27.1140

Total Ave" Blomeee Wet Wt Detail

Cono-Y. Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5
0 DiluBon Water 210.652 195.814 240.862 145.247 93.1125

100 150.86 32.142 302.196 135.550 408274
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CETIS Analysis Detail
Comparisons: Page 1 of 7

Report Date: 10 Mar-66 3:38 PM

Analysis: 15-95774302118154208pnc

Plant Chronic test CH2M Hig

Endpoint AnalysisTypa SampleLink ComrolLink DateAnalyled Version
%Germination ComparLson 08•6576•0477 0&6576-0477 10 Mar-06 3:37 PM CETISW.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Wllcomn Rank Sum Two-Sample C> T Rank 100 >100 I N/A 23.35%

Group Comparisons

Control vs Conc^ Statistic Critical P-Value Ties Declslon(0.05)
OiiullonWater 100 29.5 0.5794 3 Nan-SignificantEBect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic PValus Declsion(0.06)

Between 0.0056708 0.005671 1 0.13 0.72399 NonSignifiwnt Erfect

Error 0.3390172 0A42377 8

Total 0.34468800 0.0480479 9

ANOVAAssump8ona

Attribute Test StaBstk Critical PValue Deeision(0.01)

Variances Variance Ratio F 1.00983 23.15450 0.99281 Equal Variances

Distribu0on Shapiro-WOk W 0.71659 0.00140 Non-normal Distribution

Data Summary Original Data Transformed Data

Cona-Y. Control Type Count Mean Minimum Maximum SD Mean- Minimum Maximum SD

0 Dilution Water 5 0.88000 0.60000 1.00000 0.17889 5.10000 1.50000 7.00000 2.65518
100 5 0.92000 0.60000 1.00000 0.17889 5.90000 1.50000 7.00000 2.45967
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CETIS Analysis Detail
Comparisons: Page 2 of 7

Report Date: 10 Mar-06 3:38 PM

Anabsls: 13-0879-1 o29B154208psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Dale Analyzed Version
AG Average Dry Wf. Cornparison 08-8876-0477 0565769477 10 Mar-063:38 PM CETtSv1.1.2

M•thod Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Un4ansTorrned 100 >100 1 N!A 55.97%

Group Comparisons

Control vs Conc-9. Statistic Critical P-Value MSD Declalon(0.05)
Dilution Water 100 0.37342 1.85955 0.3593 6.91265 IJonSignIficant•EHect

AHOVATabls

Source Sum of Squares Mean Square DF F Statistic P-Valua Declslon(o.05)
aetween 4.817486 4.817486 1 0.14 0.71853 NonSignificant Effect
Error 276.3756 34.54735 - 8
Total 281.19627 39.384834 9

ANOVA Assumptions

Attribute Test Statistic Critioel PValue Decision(0.01)

Variances Variance Ratio F 2.03252 23.15450 0.50901 Equal Variances
Distribution Shapiro-WOk W 0.94217 0.57742 Normal Dlshfbu0on

Data Summary . Oripinat Data Transformed Data

Corrc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 12.351 7.9275 19.276 4.7733
100 5 10.963 2.786 19.076 0.8052 •
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CETIS Analysis Detail
Comparisons: Page 3 of 7

Report Date: 10 Mar-06 3:38 PM'

Analysis: 15-2656-0.580/8154208psc

Ptant Chronic test CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analysed Verslon
AG Average Wet WI. Comparison 08-6576-0477 08-6576-0477 10 Mar-08 3:38 PM CETISv1.1.2

Method Alt H Data Transform Zela 11 NOEL LOEL Toxic Untts ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 11 100 >100 1 WA 85.91%

Group Comparisons

Control vs Conc-Y. Statistic Critical PValue MSD Deciston(0.05)
DBuOonWater 100 -OA88 1.85955 0.6807 54.8976 NonSigniOcantEfkd

ANOVA Table

Source Sum of Squares Mean Square DF F Sta6stic PValue Decislon(0.05)
Between 518.847 518.847 1 0.24 0.63866 NonSigni6rant Effect
Enor 17431.01 2178.877 0

Total 17949.8607 2697.7238 9

ANOVA Assumptions

Attribute Twt Statbtic Critloat P-Velue Decfsion(o.01)
VariancesVarianca Ratio F 16.13761 23.15450 0.01963 EqualVartances

DlstAbu6on Shaplm-WIOc W 0.95324 0.70689 Normal Distribution

Data Summary Original Data Transformed Data
Our

Conc.Y. Control Type Count Mean Mlntmum Maximum SD Mean Mintmum Maximum SD
0 DIIuOon Water• 5 63.903 41.475 82.336 15.946
100 5 78.309 16.504 172.27 64.058
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CETIS Analysis Detail
Comparisons: Page 4 of 7

Report Date: 10 Mar-06 3:38 PM

Analysls: 06-9453-61051B1542D8psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sampla Link Control Link Date Analyzed Verslon
Root Average Dry WL Comparison 08-6576-0477 08-6576-0477 10 Mar-06 3:38 PM CETISv1.1.2

Method Alt H Data Trahsform Zeta NOEL LOEL Toxic Units ChV PMSD
EqualVarWnce tTwo-Sample C>T Unlransformed 100 >100 1 N/A 52.48%

Group Comparisons

Control vs Conc-% Statistic Critical PValue MSD Decfsion(0.05)
Dilution Water 100 1.12295 1.85955 0.1470 4.1285 Non-Significant Effect

ANOVA Table

Source Sum ot8quares Mean Square DF F Statistic PValue Decfsion(0.05)
Between 15.53922 15.53922 1 1.28 , 0.29403 Non-Significant Effect
F1mr 98.58252 12.32281 8
Total 114.121741 27.862037 9

ANOVAAssumptions

Attribute Test Statistic Critical P-Value Dacislon(0.01)
Variances Variance Ratio F 2.38753 23.15450 0.41996 Equal Variances
DlstribuMon Shapko-Wlik W 0.94036 0.55702 Normal Distribution

Data Summary Original Data Tranafonned Data

Cono-% Control Type Count Mean MlMmum Maxlmum SD Mean Minimum Maximum SD
0 Dilution Water 5 7.8686 3.78 14.108 4.1678
100 5 5.3735 1.522 8A38 2.6973
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CETIS Analysis Detail
Comparisons: Page 5 of -7

Report Date: 10 Mar-06 3:38 PM

Analysis: 05-1384-9588B154208psc

Plant Chronic test CH2M HI8

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
Root Average Wet Wt. Comparison 088578-0477 08-6576-0477 10 Mar-06 3:38 PM CETISv1.1.2

Method Alt H Data Transiorm Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Varianae t TvroSampk+ C> T Unbansfonned 1 1 -100 >100 1 WA 72.60%

Group Comparisons

Control vs Cone-% Statistic Critical P-Vslue MSD Deciaion(0.05)
DilutionWater 100 -0.3226 1.85955 05224 82.2037 NonSi®nifiqntEBect

ANOVA Tabke

Source Sum of Squares Mean Square DF F Sta8s8c P-Value Decislon(0.05)

Between 508.4237 508.4237 1 0.10 0.75527 NonSipnlfieant Effect

Enor 39083.88 4885.484 8
Total 395922987 5393.9081 9

ANOVAAsaumptions

Attribute Teat Statistic Critical P-Value Decision(0.01)

Variances Vadanee Ratio F 3.24754 23.15450 028037 Equal Vartanoes

Distribution Shapho-W9k W 0.97884 0.95867 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Mlnimum Maximum SD Mean Minimum Maximum SD
0 . Dilution Water 5 113.23 51.838 158.52 47.962
100 5 127.49 15.838 236.01 88.433
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CETIS Analysis Detail
Comparisons: Page 6 of 7

Report Date: 10 Mar-06 3:38 PM

Analysis: 05•3826-66371B154208pso

Planl Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Total Average Biomass Dry WL Compadson 0t1-6576-0477 0B-6576-0477 10 Mar-06 3:38 PM CETISv1.12

Method Ary H Data Transform Zeta 1 1 NOEL LOEL Toxic Units ChV PMSD
Equal Variance t TvroSample C> T Untransformed 1 1 100 >100 1 WA 52.88%

Group Comparisons

Control vs Conc-% Statistic Critical PValua MSD Deolsion(0.05)
DllutionWater 100, 0.67508 1.85955 0.2593 10.8913 Non-SlgnincantEffect

ANOVATabla

Source Sum of Squares Mean Square . DF F Statistic P-Value Decislon(0.05)
Between $7.66095 37.66095 1 0.46 0.51866 Non-Stgnificant Effect
Enw 661.1147 82.63934 8
Total 898.7757 120.3003 9

ANOVA Assumptions

Attribute Test Statistic Critlaal P-Value Daalslon(0.01)
Vadances Variance Ratio F 1.12860 23.15450 0.90949 Equal-Vadances
Distdbution Shapiro-W9k W 0.94792 0.64396 Normal Distribution

Data Summary Orl9inal Data Transformed Data

Conc-% Controliyp• Count Mean MlMmum Maxlmum SD Mean Minimum Maximum SD
0 Dilution Water 5 20.217 12.223 33.384 8.8117
100 616.336 4.3080 27.114 9.3612

Oraphics

t

•

•

y ______ ___________

< , •

•
.

•

_^a ala -LO •l.i •lA -0.5 0.0 0.S LO 1.5 1.0

COIN-K aankar

-104-
000-092-101-1 CETIS"' v1.12revl Anayst ^! Appmval:



CETIS Analysis Detail
Comparisons: Page 7 of 7

Report Date: 10 Mar-06 3:38 PM

Analysis: 03-2729d616r8154208psD

Plant Chronic test CH2M HIII

Endpoint ' Analysis Type Sampls Link Control Llnk Date Analyzed Version
Total Average Bicmass Wet Wt- Comparison 08-6576-0477 08-6576-0477 10 Mar-06 3:38 PM CETISv1.12

Method AIt-H DataTransForm Zeta 11 NOEL LOEL ToxleUnBs ChV PMSD
EqualVananc9tTwo-Sample C>T Untransformed 11 100 >100 1 N/A 74.97%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Dilution Water 100 -0.4014 1.85955 0.6507 132.804 Non-SigniBrent Effect

ANOVATabis

Source Sum of Squarea Mean Square DF F Statistlc P-Valu• Declslon(0.05)
BeMreen 2054.488 2054.488 1 0.16 0.69863 NonSignificant Effect
Error 102008.6 12751.07 8

Total 104063.043 . 14805.554 9

ANOVAAesumptions

Attribute Tqst Statistic Crigcal P-Vslue Dadsion(0.01)
Varrlarwes Variance Ratio F 6.49508 23.15450 0.09731 Equal Variances
Diatrlbutfon . Shapko-Wllk W 0.98358 0.98135 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% ConMoi Type Count Mean Minimum Maximum SD Mean Minimum Maxlmum SD
0 D'dueon Water 5 177.14 93.113 240.86 58.331
100 5 205.80 32.142 40627 148.66
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CETIS Test Summary
Page 1 of 3

Report Date: 10 Mar-06 3:44 PM

Test Link: 01-8369-8444/B154209psc

Plant Chronic test CH2M 14111

TestNo: 15-8481-0577 TestTypa: PlantChmnictest Duratlon: 37d Oh
Start Date: 25 Jan-06 Protocol: ASTM E1963-02 (2002) Species: Poe sandbergil
Ending Date: 03 Mar-06 Dil Water: Source:
Setup Date: 25 Jan-06 12:00 AM Brine:

Sample No: 07-3184-0122 Code: 81542-09 COent:
Sample Date: 06 Deo•05 Material: Soil Pro)ect:
Receive Date•. Source: Han(ord

Sample Age: 50d Oh Station:

Comments: J10DT9, E295301

Comparison Summary '

Analysis Endpoiot NOEL LOEL ChV PMSD Method
0956874352 %.Germina6on <100 100 N/A 18.38% EquaiVariancetTwo-8ample
048596-1272 AG Average Dry WL 100 > 100 WA 42.47% Equal Variance t Two-Sample
07-9120-2062 AG Average Helght 100 >100 N/A 42.68% Equal Variance t Two-Sample
16-4154-3147 AG Average Wet Wt 100 >100 WA 40.33% Equal Vartarwe t Two-Sample
09-62335934 Root Average Dry Wt 100 > 100 WA 48.68% Equal Variance t Two-Sample
08-1097-6197 Root Average Length 100 > 100 WA 29.97% Equal Variance t Two-Sample
12-8307-1390 RootAverage Wqt WL .100 > 100 N/A 45.20% Equal Variance t Two-Sample
0851769503 Toted Average Bianess Dry 100 > 100 N/A 43.16% Equal Variance t Two-Sample
17-03042643 Total Average Blomass Wet 100 >100 N/A 40.21% Equal Varlance tTwo-Sampk
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CETIS Test Summary

Page 2 of 3

Report Date: 10 Mar-06 3M PM

Test Link: 01-8369-8444/B154209psc

% Germination Summary

Cone-% Control7ype Reps Mean Minimum Maximum SE SD CV

0 Dilution Water 5 0.88000 0.60000 1.00000 0.08000 0.17889 20.33% -

100 5 0A8000 0.40000 0.60000 0.04899 0.10954 22.82%

AG Average Dry Wt. Summary

Cono-% ControlType Reps Mean Minimum Maximum BE SD CV

0 Dilution Water 5 12.351 7.9275 19276 2.1347 4.7733 38.65%

100 5 8.6617 . 3.7850 12.067 1.8438 4.1225 47.59%

AG Average Height Summary

Cone-% Conarol Typa R,epe Mean Minimum Maximum SE SD CV

0 DiluOon Water 5 10.827 8A 12.333 0.6527 1A595 13.73%

100 5 18A67 12 25 2349 5.2525 31.90%

AG Average Wet Wt. Summary

Conc-'K Control Type Reps Mean Minimum Maximum SE SD CV

0 DiluBon Water 5 63.903 41.475 82.338 7.1313 15.946 24.95%

100 5 51.001 19.99 73.76 11.883 26.571 52.10%

Root Average Dry WL Summary

Conc-% ConlrolType Reps Mean Minimum Maximum SE SD CV

0 Dilution Water 5 7.8566 3.78 14.108 1.8639 4.1678 52.98%

100 5 5.059 3.27 8.285 0.8758 1.9584 38.71 %

Root Avecage ^eneRi Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV

0 Dilution Water 5 28.46 22.5 33 1.7486 3.91 13.74%

100 5 36.887 28.333 49 4.2408 9.4827 25.72%

Root Average Wet Wt. Summary

Cone-Y. ControlType Reps Mean Minimum Maximum SE SD CV

0 Dilution Waler 5 113.23 51.838 158.52 21.449 47.962 42.35%

100 5 90.707 51.115 145.1 17.251 38.574 4253%

Total Average Slomase Dry Wt. Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD CV

0 Dilution Water 5 20.217 12223 33.384 3.5407 8.8117 43.50%

100 5 13.721 7.5450 20.11 2.5474 5.8962 41.52%

Conc-% Control'rype Reps Mean Minlmum Maximum SE SD CV
0 Dilution Water 5 177.14 93.113 240.88 26.086 58.331 32.93%

100 5 141.71 75.185 213.39 28.05 62.721 4428%

-108-
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CETIS Test Summary

Pape3of 3

Report Date: 10 Mar-06 3:44 PM

Test Link: 01-8369-8444IB154209psc

%Qenninatlon Detail

Conc-% Control Type Rep 1 Rep 2 - Rep 3 Rep 4 Rep 5

o Dilutionwater 1.00000 1.00000 1.00000 0.60000 0.80000

100 oA0000 0.60000 0.60000 0.40000 0.40000

AG Average Dry Wt. Detail

Conc-% Control Type Ft,ep 1 Rep 2 Rep 3 Rep 4 Rep 5

0 Dilution Water 15.1720 10.552 19.276 8.82688 7.92751

100 3.78500 12.0667 11.0487 11.8450 4.56500

AG Average Haipht Detail

Corrc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5

0 Dilution Water 102 8.4 11.2 12.3333 11

100 17 12 12.3333 25 18

AO Average Wet WL Detail

Conc-% Controi Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 8

0 Dilution Water 67.2900 55.1900 82.338 73.2233 41A750

100 19.99 73.76 88.8807 68.3 24.0700

Root Average Dry Wt. Detail

Cone-Y. Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

0 Dilution Water 8.75601 8.39399 14.108 3.77999 4.295

100 3.75998 4.71000 5.29 8.28498 3.26999

Root Average Length Detail

Conorb Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5

0 Dilution Water 27.8 28A 30.6 33 22.5 •

100 44 '30 28.3393 49 35

Root Avenge Wet Wt. Detail

Conc-% Conlrol Type Rep I Rep 2 Rep 3 Rep 4 Rep 5

0 Dilution Water 143.362 140.624 158.524 72:0233 51.8375

100 55.9 98.0133 103.41 145.095 51.115

Total Average Biornass Dry WL Detail

Conc'b Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5

0 Dilution Water 23.9280 18.948 33.384 12.6066 12.2225

100 7.54501 18.7767 16.3366 20.11 7.83502

Total Average Biomass Wet WL Detail

Conc-% Control Type Rep I Rep 2 Rep 3 Rep 4 Rep 5

0 DiluBon Water 210.652 195.814 240.882 145.247 93.1125

100 75.89 171.773 172.297 213.395 75.185
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CETIS Analysis Detail
Comparisons: Page 1 of 9
Report Date: 10 Mar-06 3:44 PM
Analvsis: 0941687-33521815470.4nxc

Plant Chronic test CH2M Hill

Endpoirit Anaryals Type Sample Link Control Link Date Analyzed Version
% Germination Comparisoo 01-8369-B444 01-8389-8444 10 Mar-06 3:43 PM CETISv1.12

Method Alt H Data Transform Zsta NOEL LOEL Toxic Unhs ChV PMSD
Equal Variance t Two-Spmpls C> T Angular (Corrected) <100 100 N/A 18.38%

Group Comparisons

Control vs Cono76 StaBstic - Critlul PValue MSD Decision(0.05)
Dilution Water 100 4.21032 1.85956 0.0015 0.19458 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0A852164 0,485216 1 17.73. 0.00295 Si9ni6cant Effect
Error 0.2189753 0.027372 8
Total 0.70419164 0.5125683 9

ANOVAAssumpUons

Attribute Test Statistlc Crltical P•Value Decision(0.01)
Variances - Variance Ratio F '3.SOOttB 23.15450 0.25233 Equal Variances
Distribulon Shapiro-Wilk W 0.81229 0.02044 Normal Distribution

Data Summary OABinal Data Transformed Data

Conc-% ControlTypa Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 0.88000 0.60000 1.00000 0.17889 1.20581 0.88808 1.34528 0.20635
100 5 0.48000 0.40000 0.60000 0.10954 0.76526 0.68472 0.88608 0.11029
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CETIS Analysis Detail
Comparisons: Page 2 of 9

Report Date: 10 Mar-06 3:44 PM

Anaivsis: 04-8596-1272(B1512n9nsc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link CoMrol Link Date Analynd Version
AG Average Dry Wt. Compadson 01-6369-8444 01-038M444 10 Mar-06 3:43 PM CETISv1.1.2

Method Alt H Data Traneform Zeta 1 1 NOEL LOEL Toxic Units ChV PMSD
Equal Variance t TvroSample C>T Unbansfonned 1 1 100 >100 • 1 N!A 42.47%

Group Comparisons

Controt vs Conc-% Statistic Critical P-Value MSD Declsion(0.05)
Dilution Water 100 1.30792 1.85955 0.1136 5.24509 Non-SigniScantEffect

ANOVATabie

Source Sum of Squares Mean Square OF F Statistic P-Vaiue Decislon(0.05)
Between 34.02485 34.02485 1 1.71 0.22723 Non-SlgniBcant Effect
Enar 159.1186 19.88983 6
Total 193.143456 53.914675 9

ANOVAAssumpNons

Attribute Test Statistic CrWcal P-Value Decislon(0.01)
Variances Vadance Ratio F 1.34068 23.15450 0.78323 • Equal Variances
Distribution Shapko-WllkW 0.88302 , 0.14132 Nomial Distribution

Data Summary Original Data Transformed Data

Conc-% Control'rype Count Mean Minimum Maximum SD Mqn Minimum Maximum SD
0 Dilution Water 5 12.351 7.9275 19.276 4.7733
100 5 8.6817 3.7850 12.067 4.1225
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CETIS Analysis Detail
Comparisons: Page 3 of 9

Report Dab: 10 Mar-0B 3:44 PM

Analysis: 07-9120-206718154209psc

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version

AG Average Height Comparison 01-8389-8444 01•8369$444 10 Mar-Oti 3:43 PM CETISv1.1.2

Method Att H Data Transform Zefa NOEL LOEL Toxic Units ON PMSD

Equal Vadance t Two-Sample C> T Unlrensiormed 100 >700 1 - N/A 42.66%

Group Comparisons

Control vs Cone-X Statistic Critical P-Value MSD Deeision(0.05)

L7ilu0on Water 100 -2.3954 1.85955 0.9783 4.53357 Non-SIgnlOcant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Daclsion(0.05)

Between 85264 85.264 1 5.74 0.04349 SlgniOcant Effect

Errcr 118.8784 14.85958 8

Total 204.140442 100.12356 9

ANOVA Assumptbns

Attribute Test Statistic Crigpl P-Value • Declsion(0.01)

Varlences Variance Ratio F 12.95118 23.15450 0.02935 Equal Variances

Distribution ShaplroWllk W 0.80399 0.08503 Nomial Distribution

Data Summary Original Data Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 DOu1bn Water 5 10.627 5.4 12.333 • 1.4595

100 5 18.467 12 25 52525
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CETIS Analysis Detail
Comparisons: Page 4 of 9

Report Date: 10 Mar-06 3:44 PM

Analysis: 184154-3147/8154209pse

Plant Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
AG Average Wet WL Comparison 01-8369-8644 01-838943444 .10 Mar-06 3:43 PM CETISv1.1.2

Metthod Alt H Data Transform Zeta NOEL LOEL Toxic Units _ ChV PMSD
Equal Variance t Two-Sample C> T Untransformed 100 >100 1 NIA 40.33%

Group Comparisons

Control ve Cone-°!. Statistic Critical P-Value MSD Decision(0.05)
Dllution Water 100 0.93097 1.85955 0.1896 25.7707 NonSlgnifiwnt Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P-Value Declslon(0.05)
Between 416.1495 416.1495 1 0.87 0.37911 NonSiHnifiranl Ettect

Error 3841.203 480.1504 S

Total 4257.35239 896.29987 9

ANOVAAssumptions

Attribute Test Statistic Critical P-Value Declslon(0.01)
Variances Varience Ratio F 277655 23.15450 0.34643 Equal Variances
Disbibution Shaplro-Wllk W 0.87112 0.10300 Normal Distribution

Data Summary Original Data Transformed Data

Cono-SL Control Type Count Mean Minimum Maximum SD Mean Mlnimum Maximum SD
0 Dilution Water 5 63.903 41.475 82.338 15.946
100 5 51.001 19.99 73.76 26.571
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CETIS Analysis Detail
Comparisons: Page 5 of 9

Report Date: 10 Mar-08 3:44 PM

Anslvsls: 09,8233-5934/8154209nse

Plant Chronic test CH2M Hill

Endpoint Analysis Type Semple Link Control Unk Date Analyted Version
Root Average Dry Wt. Comparison 01-8369-8444 01-8369-B444 10 Mar-08 3:43 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD.
EqualVariancetTw-Sample C>T Untransknmed 100 >100 1 WA 48.68%

Group Comparisons

Control vs Conc-% Statistic CriUol P-Value MSD Decision(0.05)
DilutknWater 100 1.30331 1.85955 0.1050 3.82955 NonSignlBcamElfect

ANOVATabk

Source Sum of Squaraa Mean Square OF F Statistic P-Value Decision(0.05)
Between 19.70663 19.70663 1 1.88 0.20991 Non-Significant Effect
Error 84.82248 10.60281 8
Total 104.529087 30.309438 9

ANOVAAssumpUons

Attrlbute Test Statistic Critical • P-Value Daeislon(O.01)
Variances Vadance Ratio F 4.52895 23.15450 0.17281 Equal Varlancea
Dlstribuaon Shaplro-WlBc W 0.94997 0.66819 Normal Dishibution

Data Summary Original Data Transformed Data

Conc-% ControlTyps Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 DBuBon Water 5 7.8666 3.78 14.108 4.1878
100 5 5.059 327 8.285 1.9594
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CETIS Analysis Detail
Comparisons: Page 6 of 9

Report Date: 10 Mar-06 3:44 PM

Analysis: . 08-1097-61978154209Dsc

PtaM Chronic test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Root Average Length ComparisoP 01536948444 01A369-6444 10 Mar-06 3A3 PM CETISv1.12

Method Alt H Data Trans(orm Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sampk C>T Untmnsformed 100 >100 1 WA 29.97%

Group Comparisons

Control vs Conc-% Statistic Critical PValue MSD Decision(0.05)
DlluOon Water 100 -1.8327 1.85955 0.9479 8.53005 NonSigniOaant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Stalistie P-Value Deotsion(0.05)
Between 176.6801 176.6801 1 3.3ti 0.10421 NonSigniBcant Effect
Error 420.8409 52.605 11 8
Total 597.520996 229.28522 9

ANOVAAesumptions

Attribute Teat Statistic Critical P-Value Deoialon(0.01
Variances Variance Ratio F 5.88188 23.15450 0.11442 Equal Variances
Disbibulion Shaplro-WOk W 0.98660 • 0.99071 Normal DisMbuOon

Data Summary OHglnai Data Tranaformed Data

Cona-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Dilution Water 5 28A6 22.5 33 3.91
100 5 36.867 26.333 49 . 9.4827

Graphics

1

•

1

Q p ______ _______ ____------ -

•

.10

0
0 , 100 •20 •1.5 -Ltl AS QO 0$ 1-0 13 LO

CAne•94 ppMkfts

-115-
000•092-101-1 CETISTM v1.1.2rod Analysb_^ Appmval:



CETIS Analysis Detail
Comparisons: Page 7 of 9

Report Date: 10 Mar-06 3:44 PM

Analysis: 125307-139018154209psc

Plant Chronic test ' . ' CK2M Hill

Endpoint Analysis 7ype Sampfs Link Control Link Date Analyzed Version
Root Average Wet Wt. Comparison 01-8369-8444 01-8369-0444 10 Mar-o8 3:43 PM CETISW .1.2

Method AR H Data Transform Zeta NOEL LOEL Toxlc Units ChV PMSD
Equal Variance t Two-Sample C> T UnhansfonneC 1 1 100 >100 1 NIA 45.20%

Group Comparisons '

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Dllutbn Water 100 0.81841 1.85955 0.2184 51.1856 Non•Slgnifirant Effect

ANOVA Table

Soures SumofSquarss Mean Square DF FStatisOc P-Valus Declslon(0.05)
Between 1266.721 1268.721 1 0.57 0.43682 NonSigniSrrnt Effect
Ertar 15153A 1894.175 8
Total 16422.1190 3162.8954 9

ANOVAAssumoUons

Atbibute Test sfatlstie Critleal P-Value Deciston(0.01)
Variances VaAance Ratio F 1.54599 23.15450 0.58325 Equal Variances
Distribution Shapiro-Wilk W 0.91570 0.32247 Nonnal Dlsbbu0on

Data Summary Original Data Transformed Data

Conc-% Control Typs Count Mean Minimum Mndmum SD Mean Minimum Maximum SD
0 Dilution Water 5 113.23 51.638 158.52 47.962
100 5 90.707 51.115 145.1 38.574
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CETIS Analysis Detail
Comparisons: Page 8 of 9

jRsport Date: 10 Mar-06 3:44 PM

Anatvsia: 06-5178-9503IB154209oec

Plant Chronic test
------------

CH2M Hil1

Endpoint Anaiysia Type Sample Link Control Link Data Analyzed Version
Total Average Blomass Dry Wt. ConpaAson 01-8369-8444 01-8369-8444 10 Mar-06 3:43 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
EqualVarfarroetTwo-Sample C>T Untransformed 100 >1c0 1 N/A 43.16%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decislon(0.05)
Dllu6on Water 100 1.38453 1.85955 0.1018 1172574 NonSignificent Effeet

ANOVATabk

Source Sum of Squares Mean Square DF F Statistic P-Value Decislon(0-05)
Between 105.52 105.52 1 1.92 0.20359 Non-Significant Effect
Enor 440.3715 55.04644 8
Total 545.891441 160.56639 9

ANOVAAssumpticns

Attribute Test Statistic Critical P-Valua Dectaion(0.01)
Variances Variance Ratio F 2.39308 23.15450 0.41876 Equal Variances
DisEnbu6on Shapim-Wilk W 0.91918 0.35017 Normal Distribution

Data Summary Orl9inal Data Transfomrsd Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 DiluBon Water 5 20.217 12.223 33.384 &8117
100 5 13.721 7.5450 20.11 5.0962
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CETIS Analysis Detail
Comparisons: Page 9 of 9

Report Date: 10 Mar-06 3:44 PM

Analysis: 17-0304264316154209p3c

Plant Chronic test CH2M HIB

Endpoint Analysis Type 8ample Link Control Unk Date Analyzed Version
Total Average Biomess Wet Wt Comparfson 01-838946444 01-6369-8444 10 Mar-06 3:43 PM CETISv1.12

Method Alt H 'Data Trensform Zeta NOEL LOEL Tosic Units ChV PMSD
EqualVariancetTwo-Sample C>T Untransformed 1 1 100 >100 1 NIA 4021%

Group Comparisons

Control vs Cone-% Statis6c Critical PValua MSD Dadsion(0.05)
Dilution Water 100 0.92492 1.85985 0.1910 712307 NonSignificant Egect

ANOVATable

Source Sum of Squares Mean Square DF F Statisti c P-Value Decision(0.05)
Betareen 3136.11 3138.11 1 0.85 0.38206 Non-Sl9nlficant Effect
Error 29346.01 3868251 8

Total 32484.1157 6806.3606 9

ANOVAAssump8ons

Attribute Test Statistic Critleal P-Value Deelalon(0.01)

Vadancas Varlance Ratio F 1.15820 • 23.15450 0.89153 Equal Variances

Distribution Shapiro-WBk W 0.88991 0.15917 Noonal DisMbutlon

Data Summary Original Data Transformsd Data

ConcAG Control Type Count Mean Minimum Maximum SD Mean Mlnimum Maximum SD
0 Dilution Weter 5 177.14 93.113 240.88 58.331
100 5 141.71 75.185 213.4 62721
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F-tWashinqton Closure Hanford CR OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-051-3 P+ae a or 1

tdpr ComPRP Contact Telenhone No. ProieetCoordinator
TtlrnYtoPPdPHtt^e $L Dfm

COLLOM JOAN (ESSNER 3754688 ItESSNER,JH

rolectDesianation Samoll Location swPNa pjrQnattty [,;^ 45Day8
100 & 300 Am. Conqa¢nt of the RCBRA - IncmtrPOtal So 600-1 1 RC-051

Ice Chert Na Field L k Na COA Method of Shioment
Elrls BESRAS651o

Shhmed To ORsite Pertr Na BIH of Wdina/Air BIB Na
CH2MH)IL A060

--------'-'---..___ ----.__..__-_
I ._. ... _..__._ ..._.. . •_ __._ .---_. ..._._. .__..._-__ __- ........... .. ^____.._..

POSSIBLE SAMPLE HAZARDS/REMARKS

NONE ' Presermnon ^ ^ .

Type of Container
Cl?

P^
ecial Handlin and/or Stora eS ggp

NONE to. of Conminer(s) 1 I

VolPme 1^ "^oe.`ci ( 45
Saeiim(yY SoiPhY . ,

Speeil Tnuir

SAMPLE ANALYSIS
t.M.0imm

awt(e.red. .
TmiMy

f I^. r^ OS C.^ '
.N7Mmtn '

Mahi%^ • Samp)v DateSmn kNo SampkTime . y... ^t' ^.t^^;e „a.4jn:;sr: 's" .-^^y':' ^•="'C,^'^p . r

A004' .i10 w4 SOJL !a-31-OS 1 730
i10BW8- SOIL

JSBBWY SOIL

SOIL

JtOBWB• • SOIL

AIN PO ESS SIplPrint mes SPECIAL INSTRUCfIONS Ma^ ^

F IAk/I'me

^ 0S N^SOl1
By131Pn:d Daod1'inx

7^//-('GS /0;f
(1) Panfek5ue(Dry Ses'e)-D472tMoinueCoMmt-()2316;TOC-9obtr,PN(Sud)-9P43: • ssaGna+

- -
-

Nmo^enbYKJelddd-SSISAmmonia-75P3;1CAnimP-300.6;PemaPSolfds so,yro

RelinqukMdBy/RenovedFmm pM15me 'rWH udl'ioxP `O^ W.M.

) 7 L^

6oY

By/Rano+edFmm ^ pmiredBylAped paY/fint „ '^"

ot.w.w uwa^
ran

RelinquhhNByAtemovcdFnan D'^^'^ RaQivd87riSePed D°WI'u°e
..

^^

wvaa+i.

lioquhbedBy/RmmvedFYom DPt+J1'mr aeceWedgyrSmrd n • DaWfPne s^

eliiquiekedBrRenovsdFmn D2Wrr"e RereivdBy/51o<ad a D°tell'"me

LABORATORY aWVWcd By . Title DaWiite

SECTION

A[. SAMPLE Diqmml Modmd DisposW By . Datr/ISne

POSITION

4-EE-077 (OBI2Bf2O0S)



r_ DI
I-'Washinzton Closure Hanford104- OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-051-4 Pw: 1a 1

tor Comoan Contact Telcn6oneNo. ProiectCoordinator
COLLOM JOAN KESSNER 375-4688 KES4NER, tH

pt,ke Code 8L Data Tornarornd

roiectDeaenation
& -

Samnli
1

Location SAFJVo. Ajf.Quahty ^.: 45 Days
100 300 Area Component of the RCBRA - Inerememal So PIT 2 RC-051

Ice Cheat No. Field k No. COA ' MetAod of Shioment
EL-15 BESRAS6520

Shinoed To Offaik ooern No. BUI of Ladina/Air Bi6 No.
CH]MHILL A060

----
51

ESAMPLEHAZARDS/REMARKS ,.-_. . ........ ---- - --.. . . . .---._

NONE
Prmervatlon Ka`

Special Handling and/or Storage
Type of Container ^ PM

NONE o.ofCnxroiner(e) I
1

VaWme 1000, -Xw
'^100^ ^^

s«km.tDw swn,,,
ss-a mIdq

SA11D'LEANALYSIS ^ AsrMxtwk
6,aHm.e«
>m^a

w.stMn:ta

SamFle No. Mavix • Sampb DYe SrmPb Time •7 F .! .+_ k M
J70DV4 SOIL I I•-`^ -C ' e7 0 I I ^(
J90DV5 SOIL

J10DV6 SOIL

J10DV7 SOIL

J10OV0 SOIL

CHAIN OF POSSESSION SlgnlYriot N mea SPECIAL DVSTRUCI7ONS Melra
M p^ • Datdfinn RacredBy/Stoaed Andl}me 7Tueeaiaofwnedyfomfdonxmmstlieoam4rofMdkfwMmMecledmiBloNcCH7MHBI

i-0 5 L2 cU ^^ a 5v i/2,: • Conalliu leboerory krknembi0^u^d diquaiq. ^

RdinquiKed aylRmo•edF DaldlSme Re advaillylk" b DaWfiin: (1)Pnlr]eSue(Dry Sieve)-D07;MoklmeConknt-D331fKTOC-9060:PH(So0)-9U15:
ma..
n.srw

NitmaenbyKjeldthl-351.ZA®oonu-3503:ICAnam-300.o:P<raWSolids r-v+a

IirqWeYNBy/RenovedFwm Dammon RxeHedBy/Smrtd 131t01me -

1

^'1 prj ^ot.w. '
t\`(D^ o+uW

'sl lRIf dB dF ^•^ /Si dB dR DaMl•vne

-
eqo ie y emo^e mm w y Weea

^ tK"d

` • ^ebquhhedBy/RenmcdFmm Dtadrime Reuiveds~a 1 0 DaWrime
^ty a;,,-^ ro ^ aisYa-a ^ . x

RelioqeidiedeSlRenmedFmm Wk/f•me BfYSquA Imdlioe .

LABORATORY Itecchood By 'fiue Dtwr^

SECTION

1[>Id(ALSAMPL6 D[sixuolMqlwd DlspoudBy Dmdldue

POSITION

T3HI-EE-071 (08/2SV2005)



1
r C.2y3j

WBlNington Closure HBnford CHAIN FCUSTODY/SAMPLE ANALYSIS REQUEST RC-051-9 !^r 1
olleetor Comna)n'Con et TelenhoneNo. ProiectCoordioator
I..COLIAM fOANKEBS IiR 375-4685 I(FSSNER,]N priccCodc 8L DalaToruarounJ

roicct Desienation
'

Samolia[ Loce on SAP NO. Air Qualit^ 45 Days
100 & 300 Ar.y ( omponenl of dm RCI7RA - Im:nm•nlal So Upland Baek II L'kvalcd-100-F-2 RC-051

:c Chezt No. Field Loebook I n. COA Method ofShinnmul
CL-1596 BFSRAS6520

:hiolxtl7'o Olrsite Prone No. Dill of lad•mF/Air Dill No.
CH2MHILI. A060151

•POSSIBLF-SAMPLEIIA7',ARDSBEMARKS . --

Po/enfinlipRnAionrrint:
P erraNon

Type a comainer ^ ^
Special Handling and/or Storage

NON£ \o. of ntainer(s)

1 1

V lume
Ioops

40001

SaiantnY Sni)LI
sPeud Tnudr

BAMPLF.ANALYSIS
'Imnpiou ASTM EIOW:

Saat+amrb . '
Tadei{

AfrME2172

Sampk No Mauix 0 Sampk: Dale Si mp la Time .r.•.
'

'+. a,..'Rk "'.S° ' . .. qr,Y.^^
. . .VK.i •.•re.[-.w..

110DT8 SOIL 1 21Z

CHAIN OF POSSF.SSIOY e n/Print Names SPECIAL INSTRUCTIONS )")atrix

RVM-n^ ^ R' dB 1 Da ' '
PameleSitt(OeySine)•D172:Jto'unaeCsoxne-D^+16:TDC.S1060:PH!Snn•9 615:

s-SN

,N; r
r

_ /
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w

i iC

,
ct -P ^(^' ' o3Qi/S^;-0 2$
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7

-
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'
^
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T ra

elinpwwhed ByfRenrmd Fnnn Reeeired Byl$antd In DaII'fTbm
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i.tnyr
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Soqnhbed Ry/Rkn»^sJ I+nnn nuec'r4na Raeived By/Snmd In Dalefrmrt _ ' t'an•

:liprubed Or/Renoacd p"n tble/rime Raened By/Stped In D.velram
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ashin¢ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-051-15 Pap t or 1.

ollaotor Companr ntact Teleohone No. ProiectCoordimt6r
PriceCode Data Turnaround8LLICOLLOM JOAN NER 375-4688

.
KESSNER:JH

roiettDeainnation Samolina ution SAFNa pjrQuality 45 Days
100 & 300 Area Com(wnent of the RCBRA - InnemenW So Upland ative ReRrence-Cenual Plateau RC-051

leeCTesfNa FINdLOa ookNa. COA McthodofS6iomcnt
E415 BPSRAS6S20

Shinned?o OfatiteP pertrNe. BillofLadilltbAirBtilNa
CH2MHILL , A0601

POSSIBLESAMPI.EHA7.ARDS/REMARKS

NONE Precerwdon

ofContaiocr ^ PIG
ecial Handlin eS and/or Storagp g

NOW N ofContalner(s)
I I

Volume
Ioops t{d(yla

•J

'

Saann(Oi Soanr
Speeial TemlY

SAMPLE ANALYSIS
aipe4isu.

.
ASTMEInik

S01Ne+uadr
7upq

ABTaf 621T+-

I

le DateSam b Na Matrix • Smn Sample Time rm 2-' ^ ` ^" "-e^b e=^C,%tl "p p Ll • l .4

a+ooV2 so1L It-IS-o5 1o'OO _(

CHAIN OF POSSESSIO

,

Sign/Priat Na es. SPECIAL INSTRUCTIONS Matrix •

Ra'wouhhod ByReneved Fmm Reeeived BY^Ston:d in Dan/fune This ahain ofcmq6Y Porm meutne"ts th e naNfer of0ulk feld colkrrc6 ioi4lo No [H3A7 Hill

wCurvvltiahbmnmyRriroenenwprtn.n,ianand.liwo6ng. s w

F^ DaWrme () Pamek Siae (D^y Skte) - De73; Moinue lbnlent- 02216; TOC - 96e6: pH (Soip- 9045: - mn.ps
n1yKJrWda-15L21Amnoda-1a61:ICAnioro-70a6 r4rceMSulds ^rv

Reluqutslrcd BpReunved Pmm Datdrinte &e -" BylSWWN Due/Time iy ,-3
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INTRODUCTION

CH2M H1LL conducted acute screening bioassay tests using the nematod"e (Caenorhabditis
elegans) on soil samples provided by the ELR Consulting for the Washington Closure
Hanford project. The tests were conducted in two rounds from February 2 through 3,2006,
and February 13 through 14, 2006.

METHODS AND MATERIALS

TEST METHODS

The chronic test methods were performed according to: Standard Guidefor Conducting
Laboratory Soil Toxicity Tests with the Nematode Caenorhabditis elegans, ASTM E 2172-01
(2001).

TEST ORGANISMS

The nematodes used were obtained from CH2M HILL's in-house cultures and were age
synchronized as 4 day old organisms at test initiation. All organisms tested were fed and
maintained during culturing, acclimation, and testing as prescribed by the ASTM protocol.
The test organisms appeared vigorous and in good condition prior to testing.

CONTROL SOIL

The control soil used in the tests was 70 grade silica sand.

HYDRATION WATER

The water used to hydrate the control and test soils was Milli-Q equivalent de-ionized water.

TEST CONCENTRATIONS

The concentrations tested in the nematode test were 100 percent test sample with control soil
alone for the control. For the nematode test, 30 organisms per concentration were used with
three test chambers per concentration and 10 organisms per chamber.

SAMPLE COLLECTION

The soil samples were collected from October 31, 2005, through December 6, 2005. The
samples were stored in the dark at 4°C until test solutions were prepared and tested: Chain of
Custody for sample collection is provided in Appendix C.
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SAMPLE CROSS-REFERENCE TABLE

Table 1 provides a cross-reference of the Client ID numbers, sampling dates, sampling
locations, Nematode test sample identification (SDG) numbers, and Analytical Lab SDG
numbers.

Table 1
Sample Cross-Reference

Client ID Sample
Date

Sample
Location

Nematode
test SDG

Analytical
Lab SDG

J10DW4 10/31/2005 600-131 BN1542-01 E2748

J10DV4 11/08/2005 PIT 23 BN1542-02 E2801

J10DT8 11/14/2005 Upland Backfill Elevated-100-F-2 BN1542-03 E2831

J10DV2 11/15/2005 Upland Native Reference-Central
Plateau

BN1542-04 E2846

J10DV1 11/15/2005 UplandBackfillLow-I16-DR-1&2 BN1542-05 E2847

J10DV3 11/16/2005 Upland Native Elevated-JA Jones BN1542-06 E2857

J10DV0 11/21/2005 Riparian Elevated-Site #3
Upriver 100-D

BN1542-07 E2877

J10LJ5 11/28/2005 Riparin Low-Site #10
Downriver 100-D

BN1542-08 E2897

J10DT9 12/06/2005 Riparian Reference-Site #13
Vernita Bridge

BN1542-09 E2953

SAMPLE PREPARATION

Test soils and control soil were dried and homogenized prior to use. For each replicate, 2.33
g dry weight of soil was added to each test chamber. The soils were then hydrated to 40
percent of the dry weight by addition of hydration water (0.93 ml) and test chambers were
then covered. In addition, 23.3 g of soil was added to a surrogate chamber and hydrated to
provide fbr pH measurements. All test chambers were allowed to equilibrate at test
conditions for seven days prior to test initiation.
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TEST INITIATION

Tests were initiated by the addition of 10 test organisms to each test chamber. Organisms
were added to test chambers in random order.

TEST TERMINATION

Tests were terminated after 24 hours. The contents of the test chambers were added to a
centrifuge tube, 10 ml of Ludox-AM silica solution added, and each tube was hand shaken to
suspend the nematodes into the Ludox solution. The tubes were then centrifuged to
concentrate the soil and the supernatant transferred to a 15 cm petri dish and allowed to sit
for 15 minutes. The petri dish was then placed under a dissecting microscope and the
nematodes were retrieved and inspected. The recovered test organisms were recorded as
alive (responded with independent movement to tactile stimulation) or dead. Missing or un-
recovered test organisms are scored as dead during data analysis.

TEST ACCEPTABILITY CRITERIA

The test must meet the following two test acceptability criteria to be considered valid:

• A minimum of 80 percent of test organisms must be recovered, both in the control
and each test concentration tested.

• The controls must achieve a ndnimum 90 percent survival.

MONITORING OF BIOASSAYS

The soil pH was measured from surrogate test chambers at test initiation. Temperature was
monitored in the test incubator at test initiation and termination.

DATA ANALYSIS

The endpoints measured during the nematode test included survival over the 24 hour
exposure period. The statistical analyses performed were those outlined in Standard Guide
for Conducting Laboratory Soil Toxicity Tests with the Nematode Caenorhabditis elegans,
ASTM E 2172-01, using CETIS version 1.1.2. Equal Variance t Two-Sample Test was used
to compare the survival data between the control and each test soil. When the assumptions of
normality or homogeneity of variance necessary for Equal variance t Two-Sample Test could
not be met, Unequal Variance t Two-Sample Test was used to analyze the data.
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RESULTS AND DISCUSSION

ACUTE RESULTS

Table 2 summarizes the survival data for the nematode acute test initiated on February 2,
2006.

Table 2
Caenorhabditis elegans Results

Test initiated on February 2, 2006
Client ID Percent

Survival
Percent

Recovered
Control 90.0 100
J10DV1 63.3' 86.7
J10DV3 90.0 97.7
J10DV0 56.7' 90.0
J10LT5 80.0 96.7

J 10DT9 76.7 93.3
' Indicates a statistically significant reduction when compared to the control at the p
equal to 0.051eve1 usi Equal Variance t Two Sam le Test.

The nematode results indicated no statistically significant reduction in survival in the
J10DV3, J10LJ5, and J10DT9 samples and a statistically significant reduction in survival in
the J10DV 1 and J10DV0 samples when compared to the control.

Test acceptability criteria was met with control survival of 90.0 percent and recovery of test
organisms was greater than 80 percent in all test concentrations.
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Table 3 summarizes the survival data for the nematode acute test initiated on February 13,
2006.

Table 3
Caenorhabditts elegans Results

Test initiated on February 13, 2006
Client ID Percent

Survival
Percent

Recovered
Control 90.0 96.7
J10DW4 90.0 93.3
J10DV4 83.3 86.7
J10DT8 73.3' 83.3
JIODV2 83.3 93.3

` Indicates a statistically significant reduction when compared to the control at the p
e ual to 0.051eve1 usin Equal Variance t Two Sample Test.

The nematode results indicated no statistically significant reduction in survival in the
J10DW4, J10DV4, and J10DV2 samples and a statistically significant reduction in survival
in the J10DT8 sample when compared to the control.

Test acceptability criteria was met with control survival of 90.0 percent and recovery of test
organisms was greater than 80 percent in all test concentrations.

Test temperatures remained at 20t1°C.. The tests proceeded without interruption or incidents
that could have affected test results.
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REFERENCE TOXICANT TEST

The results of the reference toxicant test conducted in January with cupric chloride indicate
that the test organisms were within their respective sensitivity range based on EPA guidelines
(EPA 1994). The LC,p value and control chart limits are listed in the table below.

Table 4
Chronic Reference Toxicant Tests (u gAL)

Species (test) LC Control Chart Limits
Caenorhabditis ele ans (survival ) 98.2 52.3 to 120.1

CERTIFICATION STATEMENT

I certify that this data package is in compliance with the Statement of Work, both technically
and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the Laboratory Manager or a
designee, as verified by the followi signature:
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E284701 11. S 2.1. 3 Samples hydrated 7 days prior to test initiation.
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E295301 l a{ ° 3 u. 3

Lab ID Field ID
Ch

Replicate
amber
# Lab ID Field ID

CChamber
Replicate # Lab ID Field ID R

Chamber
eplicate #

Lab Control

Lab Control

Lab Contml

70 grade Silica sand

70 grade Silica sand

70 grade Silica sand

A

B

C

8

18

3

E289701

E289701

B289701

^ 1+ t St

i^ tSYL- J`.j

A 11

B 13

C 4

0

0

0

E284701

B284701

E284701

6 lotwt

3tsy2---5

A

B

C

t5

14

16

E295301

E295301

E295301

a 10 DT4
4

A 17

B 9

C 7

0

0
0

E285701

E285701

B285701

S'Oov3 -^

g,stiL- oSb

A

B

C

2

5

6

0

0

0

0

0

0
^ E287701

O E287701
1 E287701

-1 io p,ro

6Nt-4D7

A
B

C

1
12

10

0
0

0

0

0

0



CMEf-//(.L NEMATODE TOXICITY TEST SURVIVAL DATA

Cliem Hanford

ample Description Lab ID#i see AssiRnment Data sheet

festSpecies: CaenorltabditiseleAans ID#: Nem ho

Test Initiation: Tech: Tech: t.SCy Time: 0$5-0

Chamber
Start

Count

# alive

Pound
# dead

fdund

Number 0 24 hr 24 hr Comments:

1 10 W ^ IeYla _'+Lt:N NPX'Whk

2 10 o Z ^1AU^ in ^la[tb"L

3 to ^ ALI iiQ #,,l-q^^

^" '^^4 10 IM„nai1o 1dc 9 " ctfyte^

5 10 ^0 ('.J Fln ; r\ rhIwx

6 10 r^1 of nelrw6Ae5

7 10

8 ]0 ^1 1

9 10

10 10 7 I

11 10 ^ y

12 10 y S

13 10 Z

14 to `I 3
15 10 7 ^

^

Beginning,Date 2-2-01e Time 0$ 5Z

Ending, Date 2-3 -o te Time

TestTetmination: Teoh: Tech: K)M Time: b$3:t

Chamber
Start

Count

# alive
found

# dead
found

Number 0 241u 24 hr Comments:

16 10 j q

17 10 lo

18 to r^ 1

19 10

20 10

21 10

22 10

23 10

24 10

25 10

26 10

27 10

28 . 10

29 10

30 10

-11-



CETIS Test Summary
Page 1 of I

Report Date: 16 Feb-06 3:05 PM

Test Link: 09-9781-8693I8154205cea

Nematode 24 hour Acute test CH2M Hill

Test No: 174335-2950 Test Type: Nematade Survival Duration: 24h
Start Date: 02 Feb-06 08:50 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabdi0s elegans
Ending Date: 03 Feb-06 08:35 AM DII Water: Source: In-House Culture
Setup Date: 02 Feb-06 08:50 AM Brine:

Sample No; 06•6742-9955 Code: B1542-05 Client:
Sample Date: 15 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford

Sample Age: 79d 8h Station:

Comments: J10DV7, E284701

Comparison Summary

Anelysis Endpoint NOEL LOEL ChV PMSD Method
04-19735798 %SurvNal <100 100 WA 11.50% EquaiVadanratTwo-Sample

%Survival Summary

Cone-Y. Control Type Reps Mean Minlmum Mazimum SE SD CV
0 Control Sad 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.63333 0.50000 0.70000 0.06667 0.11547 18.23%

% Survival Detail

Conc-% Control Type Rep I Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000 ^
100 0.70000 0.70000 0.50000

-12-
000-092-101-1 CETISTM r1.1.2rev1 Analyst:_10- Appioval:



CETIS Analysis Detail
Comparisons: Page 1 of 1

Report Date: 16 Feb-06 3:05 PM

Analysis: 04-1973-57981B164205cea

Nematode 24 hour Acute test CH2M HIII

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 09-9781-8693 09•9781-8693 16 Feb-06 3:05 PM CETISv1.1.2

Method Alt H Data Transform Zeta 1 1 NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTvro-Sampie C> T Angular (Corrected) 1 1 <100 100 N/A 11.50%

Group Comparisons

Control vs Cono-•/. Statistic Critical P-Value MSD Decislon(0.05)
Control Sed 100 4.76008 2.13185 0.0045 0.14622 Significant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P•Value Dacision(0.05)
Detween 0.1598792 0.159879 1 22.86 0.00890 SignlficantEffect
Error 0.0282244 0.007056 4

Total 0.18810356 0.1669353 5

ANOVAAssumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)

Variances Variance Ratio F 4767834000 199.00000 0.00000 Unequal Vadances
Dletribu8on Shapiro-Wilk W 0.81374 0.07784 Normal Distribu0on

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Contrd Sed 3 0.90000 0.90000 0.90000 0.00015 124905 1.24905 124905 0.00016
100 3 0.63333 0.50000 0.70000 0.11547 0.92257 0.78540 0.99116 0.11879

Graphics
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CETIS Test Summary
Pagelof I

Report Date: 16 Feb-06 3:25 PM

Test Link: 11-9227-7826/B1542D6cea

Nematode 24 hour Acute lest CH2M Hill

Test No: 09-50174566 Test Type: Nematode Survival Duration: 24h
Start Date: 02 Feb-06 08:50 AM Protocol: ASTM E2172-01(2001) Species: Caenorhabdi9s eiegans
Ending Date: 03 Feb-06 08:35 AM Dtl Water: Source: In-House Culture
Setup Date: 02 Feb-06 08:50 AM Brine:

Sample No: 09-1115-2498 Code: • 81542-06 Client:
Sample Date: 16 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford

Sample Age: 78d 8h Station:

Comments: J10DV3, E285701

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
10-3091-8870 % Survival 100 >100 N/A 15.32%a Equal Variarae t Two-Sample

% Survival Summary

Conc-% ControiType Reps Mean Minimum Maximum SE SD CV
0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.90000 0.80000 1.00000 0.05774 0.10000 11.11%

Y. Survival Detail

ConcA. Control Type Rep I Rep 2 Rep 3

o Control Sed 0.90000 0.90000 0.90000

100 0.80000 1.00000

3

0.90000

-14-
000-092-101-1 CETIS^" v1.1.2revi Analyst: Cqj, Approval:



CETIS Analysis Detail
Comparisons: Page 1 of I
Report Date: 16 Feb-06 3:25 PM

Analysis: 10-3091-8870IB154206cea

Nematode 24 hour Acute test CH2M Hill

Endpoint Anaysls Type Sample Link Control Link Date Analyr.ed Version
% Survival Comparison 11-9227-7826 11-9227-7826 16 Feb-06 3:07 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxle Units ChV PMSD
Equal Variance t Two-Sample C> T Angular (Corrected) 100 >100 1 NIA 15.32%

Group Comparlsons

Control vs Cone-% Statistie CrlUeal pVaiue MSD Declsion(0.06)
Conttoi Sed 100 -0.0798 2.13185 0.5299 0.18777 Non-Signiflcant Effect

ANOVATable

Source Sum of Squares Mean Square DF F Statistic P•Value Decision(0.05)
Between 7.401E-05 7.40E-05 1 0.01 0.94026 Non•SignifinntEffect
Error 0.0465481 0.011637 4
Total 0.04662009 0.0117105 5

ANOVAAssumptions

Attrlbute Test Statistic Critical P-Value Decision(0.01)
Variances Variance RaOo F 7862854000 199.00000 0.00000 Unequal Variances
Disbibu0on Shapiro-WIlk W 0.84220 0.13594 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% CantrolType Count Mean Minimum Matlmum SD Mean Minimum Maximum SD
0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 124905 1.24905 1.24905 0.00016
100 3 0.90000 0.80000 1.00000 0.10000 1.25607 1.10715 1.41202 0.15256
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CETIS Test Summary
Page 1 of 1

Report Date: 16 Feb-06 3:08 PM

Test Link: 10-0312-16958154207cw

Nematode 24 hour Acute test CH2M Hill

Test No: 10-7374-9443 Test Type: Nematode Survival Duration: 24h
Start Date: 02 Feb-06 08:50 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabdi8s elegans
Endlnp Date; 03 Feb-06 08:30 AM DII Water: Source: In-House Culture
Setup Date; 02 Feb-06 08:50 AM Brine: '

Sample No: 05-16083151 Code: B1542-07 Client:
Sample Date: 21 Nov-05 Material: Shc Project;

Receive Date: Source: Hanrord

Sample Age: 73d 8h Station:

Comments; J10DV0. E287701

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
02-6442-2122 % Survival < 100 100 N/A 15.69% Equal Variance t TwoSample

% Survival Summary

Cono-Y. Control7ype Reps Mean Minimum Maximum SE SD CV
0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.56667 0.40000 0.70000 0.08819 0.15275 26.96%

Y. Survlval Detail

ConcA. Control Type Rep I Rep 2 Rep 3

0 Conbol Sed 0.90000 0.90000 0.90000

100 0.60000 0.40000 0.70000

000-092-101-1
-16-

CETISTM v1.1.2revl AnaysC 2-' Appnwal:



CETIS Analysis Detail
Comparisons: Page 1 of I

Report Date: 16 Feb-06 3:08 PM

Analysis: 02-6442-21 22/81 64207cea

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis T)rpe Sample Link Control Link Date Analyzed Version
%Survival Comparison 104312-1695 10-4312-1595 16 Feb-06 3:08 PM CETISv1.1.2

Method Alt H Data Transform Zeta 1 1 NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Angular (Corrected) 1 1 <100 100 N/A 15.69%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)

Con•rol Sed 100 4.39424 2.13185 0.0059 0.19166 Significant ENect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Vaiue Decislon(0.05)

Between 0.2341103 0.234110 1 19.31 0.01174 Signi6cant Effect

Error 0.0484969 0.012124 4

Total 02826072 0.2462346 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Variances Variance Ratio F 8192392000 199.00000 0.00000 Unequal Variances

Distribution Shapiro-WiOc W 0.87536 024842 Normal Distribution

Data Summary Original Data Transformed Data

Cono-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD

0 CarNrol Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.56667 0.40000 0.70000 0.15275 0.85398 0.68472 0.99116 0.15572
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CETIS Test Summary
Pa®e 1 of 1

Report Date: 16 Feb-06 3:09 PM
TestLlnk: 01-8258-71601815[2onena

Nematode 24 hour Acute test CH2M Hill

Test No: 185411-2771 Testiype: NematodeSurvlval Duration: 24h
Start Data: 02 Feb-06 08:50 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabdi8s elegans
Ending Deta: 03 Feb-06 08:35 AM DII Water: Source: In-House Culture
Setup Date: 02 Feb-06 08:50 AM Brine:

SamplaNo: 15-5450-5055 Code: B1542-08 Client:
Sample Date: 28 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford

Sample Age: 66d 8h Station:

Comments: J101-15, E289701

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
17-2393-1486 % Survival 100 > 100 N/A 12-65% FAuaI Variance t Two-Sample

% Survival Summary

Conc-% ControlType Reps Mean Minimum Maximum SE SD CV
0 Control Sed 3 0.90000 0.901100 0.90000 0.00000 0.00000 0.00%
100 3 0.80000 0.70000 0.90000 0.05774 0.10000 12.50%

'A. Survival Detail

Conc-9. Control Type Rep 1 Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 0.70000 0.80000 0.90000

000-092-101-1
-1$-

CETIS^l v1.1.2revl Analyst: Ir' Approval:



CETIS Analysis Detail
Comparisons: Page 1 of I
Report Date: 16 Feb-06 3:09 PM

Analysis: 17-2393-14861B154208cea

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Data Analyzed Version
% Survival Comparison 01-8258-7180 01-8258-7180 16 Feb-06 3:09 PM CETISv1.1.2

Method Nt H Data Transform Zeta 1 1 NOEL LOEL Toxic Units ChV PMSD
Equal Variance t 7Wo-Sample C> T Angular (Corrected) 1 1 100 >100 1 N/A 12.65%

Group Comparisons

Control vs Conc=.G Statistic Critical P-Value MSD Declsion(0.05)
Conbol Sed 100 1.78704 2.13185 0.0742 0.15897 NonSigniOoant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Decision(0.05)
Between 0.0266382 0.026638 1 3.19 0.14846 NorFSigniflcent Effect
Errw 0.0333653 0.008341 4
Total 0.06000343 0.0349795 5

ANOVAAssumptions

Attribute Test Statistic Crltical P-Value Decision(0.01)
Variances Variance Reuo F 5636288000 199.00000 0.00000 'Unequai Variances
Distribution Shapko-Wilk W 0.84032 0.15255 Normal Distribution

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum 30
0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.80000 0.70000 0.90000 0.10000 1.11578 0.99116 1.24905 0.12916
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CETIS Test Summary
Page 1 of 1

Report Date: 16 Feb-06 3:11 PM

Test Link: 03-7488-54928154209cea

Nematode 24 hour Acute test CH2M Hill

Test No: 16-2208-0421 Test Type: Nematode Survlval Duration: 24h
Start Date: 02 Feb-06 08:50 AM Protocol: ASTM E2172-01 (2001) Specles: Ceenorhabditis elegans
Ending Date: 03 Feb-015 08:35 AM Dil Water: Source: In•House Culture
Setup Date: 02 Feb-06 08:50 AM Bdne:

Sample No: 07^31840122 Code: B1542-09 Client:
Sample Date: 06 Dea05 Material: Soil Pro)ec,y:

Receive Date: Source: Hanford

Sample Ape: 58d 8A Station:

Comments: J10DT9, E295301

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
04-5863-3854 % Sundral 100 > 100 WA 18.94% Equal Variance t Two-Sample

%Survlval Summary

Conc-% Controllype Reps Mean Minimum Maximum SE SD CV
0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0-00%
100 3 0.76667 0.60000 , 0.90000 0.08819 0.15275 19.92%

!: Survival Detail

Conc-% Control Type Rep I Rep 2 Rep 3
0 Control Sad 0.90000 0.90000 0.90000
100 0.60000 0.80000 0.90000

000-092-101-1
-20_

CETIS^ vt.1.2revl Analyst 3" Approval:



CETIS Analysis Detail
Comparisons; Page 1 of 1

Report Date: 16 Feb-06 3:11 PM

Analysis: 04-5863-3854/6154209cea

Nsmatode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Compartson 03-74885492 03-7480-5492 18 Feb06 3:11 PM CETISv1.1.2

Method All H Data Transform Zeta 1 1 NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Angular (Corrected) 1 1 100 >100 1 NIA 18.94%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Conbol Sed 100 1.59353 2.13185 0.0931 0.22514 Non-Significant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Declsion(0.05)
Between 0.0424816 0.042482 1 2.54 0.18626 Non-Significant Effect
Enor 0.0669179 0.016729 4

Total 0.10939945 0.0592110 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Declsion(0.01)
Vadances Variance Hatio F 1130419000 199.00000 0.00000 Unequal Variances
Distribution Shapiro-Wilk W 0.86641 0.21226 Normal Distribu8on

Data Summary Original Data Transfonned Data

Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.76667 0.60000 0.90000 0.15275 1.08076 0.88608 1.24905 0.18292
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C*W, _, [L[ODE TOXICITY TEST SOIL QUALITY AND TEST CI3Ah^dR ASSIGNMENT DATA

Client Hanfard Tech. 0 Hrs A/T 2411rs NT Beginning, Date 2' 13- r7 (e Time Or°^ 30
Sample Description see below Time 0 Hrs D4550 24 His t7 ^ 30 Fnding, Date 2- Iq- O(,O Time 09 2.0
Test Speei, Ccenorhabditis elerans 1D#: Nem 0

Lab ID Soil Soil % Moisture Soil Tem
Comments:

O lv 24 hr 0 hr 0 hr 24 hr All test soils were dried sampling cess.

Lab Control 7. 1 2 1. y 'LO „S Each test chamber has 2.33 wt. soil + 0.93 ml Milli water 40°!a of s wt. .

8274801 -7. la 2` y -2f0•S s Ies h rata! 7 daamp yd ys Prior to test initiation.

B290101 7.5

E2E3101 1.2. 'Z -t•f •^j. Q^ .

B294601 t0 -'J5

Chamber
Lab ID Field ID Replicate #

am r
Lab ID Field ID Replicate #

Chamber
Lab ID Field ID Replicate #

Lab Control 70 grade Silica sand A 1

Lab Control 70 grade Silica sand B 14

Lab Control 70 grade Silica sand C 4

g2g4601 Gtopvz A 13

1i284601 . y,SNx - y B 8
E284601 C 10

0

E274801 jio vvy A 11
B274901 7w„t•^t B 15
E274801 C 3
B280102 ?npVN,Traovf, rr.avb, A 2
B290101 7w w7. Smoatl B 5

E2$0101 4y.S%12- C 6

N 8283101 T,uora A 12

N E283101 $tSNt-o 5 B 7
E283101 C 9



0W/-//(L 1VEMATODE TOXICITY TEST SURVIVAL DATA

Client Hanford

iample Description Lab ID#: see Assi¢nment Data sheet

CestSpecies: CaenorhobdiNselerans ID#: NempOQ

Test Initiation: Tech: Tech: N^ Time: D o

Begirming, Date 2-1 3- 0 t,. Time O 3[0

Ending,Date 1-14-o(n Time o830

Test Tertninalion: Tech: Tech: t-^ Time: 0?113-^

Chamber

Start

Count

# alive
found

# dad
found

Number 0 24 hr 24 hr Comments:

1 10 ` y

2 10

3 10 I ^

4 10

5 t0

6 . 10 L/

7 10 23 0

8 10 tJ 1

9 10 ^

10 10

11 10

12 10 -7 2.

13 10 CJ

14 10

15 10

Chamber

Stan

Count

#aflve

found
#dead
found

Number 0 24 hr 24 hr Comments:

16 10

17 10

18 10

19 10

20 10

21 10

22 10

23 10

24 10

25 10

26 10

27 1o

28 10

29 10

30 10

-23-



CETIS Test Summary
Page 1 of I

Report Date: 16 FeD-06 2:52 PM
Test Link: 04-9550-2436IB154201cea

Nematode 24 hour Acute test CH2M HIII

Test No: 05-4016•1968 TestType: NematodeSurvlval Duration: 24h
Start Date: 13 Feb-06 08:30 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabdl0selegans
Ending Date: 14 Feb-06 08:30 AM Dil Water: Source: In-House Culture
Setup Data: 30 Jan-06 10:30 AM Brine:

Sample No: 18-1426-8954 Code: . 81542-01 Client:
Sample Date: 31 Oct-05 Material: Soil Project:
Receive Date: Source: Hanford

Sample Age: 91d 10h Station:

Comments; J10DW4, E274801

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
18-8964-2763 % Suroival 100 > 100 N/A 0.00% Equal Variance t Tvio-Sample

% Survival Summary

Cone-% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%

%8urvival Detall

Cone•% Control Type Rep I Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000

100 0.90000 0.90000 0.90000

000-092-101-1
-24-
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CETIS Analysis Detail
Comparisons: Page 1 of I
Report Date: 16 Feb-06 2:52 PM
Analysis: 16-0964-2763/B154201 cea

Nematode 24 hour Acute test CH2M Hill

Endpolnt Analysis Type Sample Link Control Link Date Analyred Version
°N.SunAval Comparison 04-9550-2436 04-9550-2436 16 Feb-06 2:52 PM CETISv1 .1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance tTwo-Sample C> T Angular (Conected) 100 >100 1 N/A 0.00%

Group Comparisons

Control vs Cone•"4 Statistic Critical P-Value MSD Decision(0.05)
Control Sed 100 0 2.13185 0.5000 3E-08 NmSIgnlOLant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statlstic P-Value Declsion(0.05)
Between 0 0 1 0.00 1.00000 NonSignlRcant Effect
Ertor 1.776E-15 4.44E-16 4

Total 1.7764E-15 4.441E-16 5

ANOVA Assumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 1.00000 199.00000 1.00000 Equal Variances

Data Summary Original Data Transformed Data
Cone-X Control Typa Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Cantml Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
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CETIS Test Summary
Page 1 of I

Report Date: 16 Feb-06 2:55 PM
Test Unk: 07-1342-3910/8154202cea

Nematode 24 hourAaute test CH2M Hill

Test No: 10-6949-0572. Test Type: Nelnatode SuMval - Duration: 24h
Start Date: 13 Feb-06 011:30 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabdi8s elegans
Ending Date: 14 Feb-06 06:30 AM Oil Water: Source: In-House Culture
Setup Date: 13 Feb-06 08:30 AM Brine:

Sample No: 07-M7-9513 Code: B1542-02 Client:
SampleDate: 08Nov-05 Material: Soil Project:
Receive Date: Source: Hanford

Sample Age: 97d 8h Station:

Comments: JIODV4, J10DV6, J10DV6, J10DV7, J10DV8.
E280101

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
01.5013-5976 % Survlval 100 > 100 N/A 7.58% Equal VaAance t Two-Sample

% Survival Summary

Cone'b ConVolType Reps Mean Minimum Maximum SE SD CV
0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.83333 0.80000 0.90000 0.03333 0.05774 6.93%

% Survival Detail

Conc-% Control Type Rep I Rep 2 Rep 3

0 Conbol Sed 0.90000 0.90000 0.90000
100 0.80000 0.90000 0.00000

-26-
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CETIS Analysis Detail
Comparisons: Page 1 of I

Report Date: 16 Feb-06 2:55 PM

AnaWsis: 015n1i5e7a+a11u7rnrna

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 07-1342-3910 07-13424910 16 Feb-06 2:55 PM CETISv1.1.2

Methad Alt H Data Transform Zeta NOEL LOEL Toxie Unlts ChV PMSD
Equal Vadance t 1MpSample C> T Angular (Covected) 100 >100 1 WA 7.58%

Group Comparisons

Control vs Conc!b Statistio Critical P•Value MSD Declslon(0.08)
Control Sed 100 2 2.13185 0.0581 0.10083 Non-Signifipnt Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P•Value Decision(O.05)
Between 0.0134232 0.013423 1 4.00 0.11612 Non-Significant Effect
Error 0.0134232 0.003356 4
Total 0.02684637 0.016779 5

ANOVAAssumpticns

Attritwte Test Statistic Critical P-Value Decision(0.01)
Varlanoes Varlance Ratio F 2267528000 199.00000 0.00000 Unequal Variances
Distribu8on Shapiro-Wilk W 0.81374 0.07784 Normal DWtrlbuBon

Data Summary Original Data Transformed Data

Cona% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.83333 0.80000 0.90000 . 0.05774 1.15445 1.10715 1.24905 0.08192
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CETIS Test Summary
Page 1 of I

Report Date: 16 Feb-06 3:00 PM
Test Link: 01-6976-7512/8154203caa

Nematode 24 hour Acute test CH2M Hill

Test No: 13-3323-9275 TeatType: NematadeSunMe! Duration: 24h
Start Date: 13 Fetr06 08:30 AM Protocol: ASTM E2172-01 (2001) Species: Caenorhabdi8s elegans
Ending Date: 14 Feb-06 08:30 AM DII Water: Source: In-House Culture
Setup Date: 13 Feb-06 011:30 AM Brine:

Sample No: 15-5457-5144 Code: 81542-03. Client:
Sample Date: 14 Nov-05 Material: Soil Project:
Receive Date: Source: Hanford

Sample Age: 91d 8h Station:

Comments: J10DT8. E283101

Comparison Summary

Analysis Endpoint NOEL LOEL ChV PMSD Method
05-2471-0884 %Survkal <100 100 WA 6.07% EqualVariancetTwo-Sampie

Y. Survival Summary

Conc.% Control Type Reps Mean Minimum Maximum SE SD CV
0 ConVOI Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%
100 3 0.73333 0.70000 0.80000 0.03333 0.05774 7.87%

%Survivat Detail •

Conc-% Control Type Rep I Rep 2 Rep 3
0 Control Sed 0.90000 0.90000 0.90000
100 0.70000 0.80000 0.70000

-2$-
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CETIS Analysis Detail
Comparisons: Page 1 of 1

Report Date: 16 Feb-08 3:00 PM

AnaNs1s: 05-2471-0884/B154203cea

Nematode 24 hour Acute test CH2M Hlli

Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
% Survival Comparison 01-8976-7512 01-6976-7512 16 Feb-06 3:00 PM CETISv1.t.2

Method Ait H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
FAualVSriance tTwo-9ample C>T Anguiar(ConeUed) <100 100 N!A 6.07%

Group Comparisons

Control vs Conc-% Statistic Critical P-Value MSD Decision(0.05)
Control Sed 100 5.67000 2.13185 0.0024 0.08243 Signlficant Effect

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P-Value Daoislon(0.05)
Between 0.0720895 0.072089 1 32.15 0.00477 Significant Effect
Error 0.0089694 0.002242 4
Total 0.08105894 0.0743319 5

ANOVAAssumptions

Attribute Test Statistic Critical P-Value Decislon(0.01)
Variances Variance Ratio F 15151750gg 199.00000 0.00000 UnequalVariances
Distribution Shapiro-Wilk W 0.81374 0.07784 Normai Distribution

Data Summary Original Data Transformed Data

Cone-X ControtType Count Mean Minimum Maximum SD Mean Minimum Mazlmum 80
0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.73333 0.70000 0.80000 0.05774 1.02982 0.99116 1.10715 0.06697
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CETIS Test Summary

Page 1 of 1

Report Date: 16 Feb-06 3:02 PM

Test Link: 10-6481-134716154204cea

Nematode 24 hour Acute test CH2M Hill

Test No: 04-3359-1423 Test lype: Nematode Survlval Duration: 24h

Start Date: 13 FeIr0608:30 AM Protocol: ASTM E2172-01 (2001) Spedes: Caenarhahdl6s elegans

EndingDate: 14Feh-0608:30AM DiIWater: Source; In-House Culture

Setup Date: 13 Feb-06 011:30 AM Brine:

Sample No: 09-5315-2344 Code: 81542-04 Client:

Sample Date: 15 Nov-05 Material; Soll Project:

Receive Date: Source: Hanford

Sample Age: 90d 8h Station:

Comments: J10DV2, E284601

Comparison Summary

Analysis Endpofnt NOEL LOEL ChV PMSD Method

09-5921-2719 % Survival tOD >100 NIA 7.56% Equal Variance I TWo-Sample

% Survival Summary

Conc•% Control Type Reps Mean Minimum Maximum SE SD CV
0 Control Sed 3 0.90000 0.90000 0.90000 0.00000 0.00000 0.00%

100 3 0.83333 0.80000 0.90000 0.03333 0.05774 6.93%

% Survival Detail

Conc!A Control Type Rep 1 Rep 2 Rep 3

0 Controf Sad 0.90000 0.90000 0.90000
V,

100 0.80000 0.80000 0.90000

000-092-101-1 CETISTM v1.1.2mv1
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CETIS Analysis Detail
Comparisons; Page 1 of I

Report Date: 16 Fets06 3:02 PM

Analysis: 09-5921-2719/8154204cea

Nematode 24 hour Acute test CH2M Hill

Endpoint Analysis Type Sample Unk Control Link Date Analyzed Version
% Survival Comparison 108481-1341 10-6481-1341 16 Fea06 3:02 PM CETISv1.1.2

Method Alt H Data Transform Zeta NOEL LOEL Toxic Units ChV PMSD
Equal Variance t Two-Sample C> T Angular (Corrected) 100 >100 1 N/A 7.58%

Group Comparisons

Control vs Cono-% Statistic Critical P-Value MSD Decision(0.05)
Control Sed 100 2 2.13185 0.0581 0.10003 Non-SignIficant Effect

ANOVA Table

Source Sum of Squares Mean Square OF F Statistic P-Value Decision(0.05)
Between 0.0134232 0.013423 1 4.00 0.11612 NonSignificant Effect
Error 0.0134232 0.003356 4
Total 0.026114637 0.016779 5

ANOVA Assumptions

Attribute Test Statistic Critieal P-Value Decision(0.01)
Variances Variance Ratio F 2287528000 199.00000 0.00000 Unequal Vadances
DlstAbution Shapiro-Wilk W 0.81374 0.07784 Normal Distribution

Data Summary Original Data Transformed Data

Conc-K ConbolType Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Control Sed 3 0.90000 0.90000 0.90000 0.00015 1.24905 1.24905 1.24905 0.00016
100 3 0.83333 0.60000 0.90000 0.05774 1.15445 1.10715 1.24905 0.06192
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WASHINGTON HANFORD CLOSURE CROSS REFER8NC1

DATE SDG CLIENT ID SAMPLING LOCATION

10131/2005 E2748 J10DW4 600-131

11/08/2005 E2801 J10DV4 PIT 23

11/14/2005 E2831 J10DT8 Upland Backfill Elevated-100-F-2

11115/2005 E2846 J10DV2 Upland NaOve Reference-Central Plateau

11/15/2005 E2847 J70DV1 Upland Backfill Low-116-DR-1&2

11/16/2005 E2857 J10DV3 Upland Native Elevated-JA Jones

11/21/2005 E2877 J10DV0 Riparian Elevated-Site # 3 Upriver 100-D

11128/2005 E2897 J10LJ5 Riparian LowSite # 10 Downriver 100-D

12/06/2005 E2953 J10DT9 Riparian Reference-Site # 13 Vemita Bridge
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(*WH/([ NEMATODE TOXICITY TEST SURVIVAL DATA

Client QA/QC Beginning,Dale 1'23-06 Time /33Ct

Sample Description Cu as CuChxHrO Lab ID#: B ng5-0$ Ending, Date /' 21/- 0h Time _f_1^Z_^

- Species: CaenorhabdiNse/eRans ID#: Nem Ob°l'

TestInitiation: Tech: Tech: P'r Time: /336 Test Termination: Tech: Tech: WT__ Time: I.710

Chamber

Start

Count

#alive

found

# dead
found

Number 0 24 hr 24 hr Comments:

1 10 t'

2 10 lO LA

3 10 ^ y

4 10 10 0

5 10 l0 q

6 to

7 10 ^ l O

8 10 Z ^

9 10 (O y

10 10 (1 1

11 10 L9 I-A

12 10 ^ 5

13 10 N

14 10 l0

1()15 10 jo c)

Endooint ]0 Cusum Chart Limits Task Manage

Survival 118. Z Sz-3 to 12O. 1 ProJect Manage

QAOfficer Z/A,`/ .

-34-



. C#Wr7 'ODE TOXICITY TEST SOIL QUALITY AND TEST CHAD

Client QAIQC Tech. Ottrs W,
Sample Description sec below Time 0 Hrs I330
Test Speei i Caenorhabdiris e1e¢mu 1D#: Nem

'.R ASSIGNMENT DATA

24Hrs Beginning,Date I-L3-ob Time 1530

241irs 1I 317 Ending,Date 1-2-y- O (o Time // 3(7

Lab ID K-Medium pH %Moistum T re Conmtents:
0hr 24hr 0hr 0hr 24hr

LabContml S. S 7. ^ NA lel •^

IOmg/LCu 5•2- ^•D NA l^ly

50mg/LCu 5.Z ^. U NA 20•0

l00 mg/L Cu 7$.
, q.

v NA 20• 1

250mg/LCu -7 • O

Nu

'/ -
q

NA 20 • 1

Chamber
Lab ID Field ID Replicate #

Chamber
Lab ID Field ID Replicate #

Chamber
Lab ID Field ID Replicate #

Lab Conuol K-medium A 15

Lab Control K-medium B 10
Lab Control K-medium C 4

250 mg/L Cu A 7

250 mg/L Cu B13

250 mg/L Cu C g
10mg/LCu A 5

10mg/LCu B 14

IOm LCu C 1

50 mg/L Cu A 2

50 mg/L Cu B 3
50 mg/L Cu C 6

(^1,^DO^mg/LCu A 11

UY^ mg/L Cu B 9
100m LCu C 12



CETIS Test Summary
Page 1 of 1

Report Date: 26 Jan-06 2:57 PM
Test Link: 18-949g-9699/rcea005

^ Nematode 24 hour Acute test CH2M Hill

.'est No: 03-9544-7078 Test Type: Nematode Survival Duration: 22h
Start Date: 23 Jan-06 01:30 PM Protocol: ASTM E2172-01 (2001) Species: Caerarhabditis elegans
Ending Date: 24 Jan-06 11:30 AM DII Water: Source: In-House Culture
Setup Date: 23 Jan-06 01:30 PM Brine:

Sample No: 13-1507-4495 Material: Copper Client:
SampieDate: 23 Jan-06 Code; 1B033-08 Project:
ReceNe Date: 26 Jan-06 02:55 PM Source: Reference Toxicant
Sample Age: 14h Station:

Comments: as CuSO4xSH2O

Point Estlmate Summary

Analysis Endpoint % Effect Conc^rnglL 95% LCL 96%UCL Method
07-3093-8444 %Survival 50 96.18188 87.39882 142.9662 Trimmed Spearman-Karber

%Survival Summary

ConcingfL ControiType Reps Mean Minimum Maximum SE SD CV
0 Dilution Water 3 0.96667 0.90000 1.00000 0.03333 0.05774 5.97%
10 3 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%
50 3 0.63333 0.60000 0.70000 0.03333 0.05774 9.12%
100 3 0.56667 0.50000 0.60000 0.03333 0.05774 10.19%
250 3 0.20000 0.00000 0A0000 0.11547 0.20000 100.00

V. Survival Detail

Coneang/L Control Type Rep I Rep 2 Rep 3
0 Dllutlon Water 1.00000 0.90000 1.00000

. 0 1.00000 1.00000 1.00000
50 0.60000 0.60000 0.70000
100 0.60000 0.60000 0.50000
250 0.00000 0.40000 0.20000

000-092-101-1 -36-
CE11S^^ v1.1.1 revC Analyst: ^` Approval:



CETIS Analysis Detail
Spearman-Karber: Page 1 of I

Report Date: 26 Jan-06 2:57 PM

Analysis: 07-3093-8444/rcea005

I Nematode 24 hour Acute test CH2M Hill I

:ndpoint Analysis Type SamDle Link Control Link Date Anawzed Vwrsmn
% Survival Trimmed Speannan-Karber 18.9490-9699 18-949D-9699 28 Jan-06 2:57 PM CETISv1.1.1

Spearman-Karber Options Point Estimates

Threshold Option Lower Threshold Trim a EC60ILC50 95% LCL 95%UCL
Control Threshold 0.03333334 20.34% 1.991943 0.08164523 98.16186 67.39882 142.96620

Data Summary Calculated VaNate(AIB)

Cone-mg/ Control Type Count Mean Minimum Maximum SE SD A B
0 Dilution Water 3 0.96667 0.90000 1.00000 0.01179 0.05773 29 30
10 3 1.00000 1.00000 1.00000 0.00000 0.00000 30 30
50 3 0.63333 0.60000 0.70000 0.01179 0.05773 19 30
100 3 0.56667 0.50000 0.60000 0.01179 0.05773 17 30
250 3 0.20000 0.00000 0.40000 0.04082 0.20000 6 30

Graphics

1.00 1
0. 90

a

a

0.00

as

o.

ar

b.ao

L

0 so rao r5o :so xss wo

tono-. a/L

000-092-101-1 CETIS"' v1.1.1 revC Anayst: '>" APproval: -3 7_



APPENDIX C
CHAIN OF CUSTODY
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!r- 2-2'7(f
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-031-3 PnR i ef 1

Collector ConaanvConqct TeleohoneNo. ProicctCoordinator
L. COLLOM JOAN KESSNER 3754688 KESSNER, JH

P^uCode
8L Data Tumaround

mlectDesiena0on Saelmlo[Loeation SAFNo•

::

AirQuality ( 1 45 Days
100 & 300 Area Conponent of the RCBRA - lnuemenql So 600-131 RC05I

Ice Chest No. Field I4ibook No. COA Method ofShiOment
H41596 BFSRAS6520

Shioped To Oftdte Pronertr No. Bill of LadinefAfr Bill No.
CH2MHILL A060151

POSSIBLE SAMPLE HAZARDS/RBMARIGS
- '--------- .. _ _ - ...-.- --...

NONE Preservafan
N. T1p0'

Type of Container
G P PIG

ecial Handling and/or Stora eSp g
I

1NONE No.ofConqiner(s)

Volume 1ODOZ 1OOF
`4O°cf 1 L

suium(qo, swrha
soxw r-"r

SAMPLE ANALYSIS
Inan

`^. ^TM BI^SoPNmmade
That

Asneam

Sulryk N0. Matrix • Ssmpk Date mleSempk T `%-i
` ^) ^"^ " ^

^p

• a :°#fi^A, .'.J^,s;•^• "^• ..^ .: . ,-":'".'- ,. -
^'^ À^,::?^ ^+ ^-: .^C3 '.2 '% ^'

-'

i%xt. , .
.

'

.+wevs TIDDwt} SOIL 10-31-oS 1
d166W)- .

SOIL

JiaBWY SOIL

id^ SOIL

J18BW8- SOIL

F PO N Sigo/Print Names SPECIAL iNSTRUCCIONS Matrix •
Fm Wu/ika ByJSnuedln Deldfi%meRecftv2d

(1) HrucleSiuOMsiere)-tM21;MoiwreCummt-D2216;TOC-9060;pN(So8)-9015; g^
Ninogen by Kjeld.hl -3511; Ansmnta-350.3; iC Aniua- lOO.P• Pertenl Solids go,6qa

ReBuWolscdBlWItemossdFwm Daidf-me By0tamal In DudC'nm n,smn

51oc,'A uy _ 8/sya - o I G-On
Relinqai9hedBy/RemovedFmm Daurfime BeeelwOB51S1uedio DWrbne

^
AM;r
os-o.n snub
w.a:.uydm

ReBnqrstedBy/RmnvedFmm DolNFinc Rvcdved ByS&orcdlv Due/fime n^°1
WIFWip

NlJlYI

• iisbcdsy/RaroaedFmm mzrr'^c ReceivedBy/Sbadln • Da*/11me zooQ

Rel'oquishedByARem.edFmm DnldPkne RecdredBylS7medln Dnelfime

LABORATORY Rece^'ad By Tide O.lrlfins:

SECTION

FlNALSAMPLE >RWOSeIMetlmd nkpnsedBy - paadrime
ot§POSITION

BA-EE-011 (0829J2005)



21 ago1
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC4S1-4 Paga 1 of 1

Collector Comoaav Contact TdeDhone No. Proiect Coordinator
L COLLOM JOAN KESSNER 3754688 KESSNER, JH Price Code $I, DataTurnaround

Proiect Desiana6on Ssmoliae faca6on SAFNo. Ajr QDglih, P
45 Days

l00 & 300 Area Component of the RCBRA - Incremental So PIT 23 RC-051

Ice Chest No. FkM f.oehook No. COA Method of Shipment
E41596 BESRAS6520

Shioned To OIINte Prooertv No. Bill of ladine/Air Big No.
CH2MHILL A060151

POSSIBLE SAMPLE HAZARDS/REMARKS

NONE Preserwdoa
N. Ho°a

GR
Type of Container

P/G

Special Handling and/or Storage
1 I

NONE No.ofCoahiner(s)

Volume 1ood. '^F
^$^1100a 1\

S«:ms(l): sowHU.
spedm T-kaJ

SAMPf.EANALYSIS
uno.nou. nsntatssr,

3004.000de
7oorih

ASYN 621II

SanpkNo. Mavix a SnnPkD4e SemDkTime S
,_-.
Y .S

. ..

.:+._
..

::i^ t
y.^w:.:• 4
.iirF'Jd:'.. :

:'xK:: ._ _
:w' : ^''i••

.•xia:c3n
X ,:

>
•

.r^k,^^-c^-• .

JiDDV4 SOIL II-$roS 1^0 0 ^

J70DV5 SOIL

J70DV6 SOIL

J10DV7 SOIL

J70DV8 SOIL

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Malriz •

Rqt ^y DpMina: Receivediyl5lnad atrTme 1Li+claieofeutodyfonn'daavneny0e6ansa^roflwlk8e1deu8eaedsoilatolheCH3MH11

1 -05
Comllu 6lwnmry for uctomenml

°`aP"'°
on and diquwig

Imq' By/aamowd Fralml a(rrme eahW Rptowed In Dav/Iuna ( 1) Putick5me(DrySieve)-W22;MoialureConmt-D2216;7UC-9o6o;pH(Sal).9p05; nw.+^
NitmBathyKddaW-351ZAmnm(o-3563;ICAAona-300.p;PertentSolids W.W.

o-oa
Relmquithed By/Rmmved From Datdritte Received BYJSWad In Daul7hne . •i ^'(

.

06 A
1\,10\ /- It

llt•O^wi51W
UL-OrlipW

dFhh dB /hR abT^ dN DOVfI'menR dB /S

_
t.J%tc

F
fn T^

e etmw romehnqu y eece y 1w¢
Oyfc ! ^

^^ 1'li9^Y

Refinquhhcd By/Renored Fmm Datr/TPme Received BylSlond In Da1a?ine -
o= t3isya-o^b--^b

Xo
I 7

dinyuhhed Bynterwad From mterfin. BylSrortd In Dntr/fima

LABORAroRY Received By nde Dddrime

SECI7ON

aFB4ALSAMPLB D'uposalMelhed DBpuudBy Dau/Ifine

POSITION

B4-EE-011 (OS/29/2005)



L,q- {t3 /
Was1)ington Closm•e Hanford CHAIN OFCUSTODY/SAMPLE ANALYSIS REOUEST RC-051-9 Paa• I of' 1

Collector Coomany Conhet Telenbone Na. Proieet Coortlinator
L COLLOM JOAN KESSNER 3754 656 KESSNER,IH Price Code 8L Data Turnaround

Prolcct Dexianation
' '

Samnlina l.ocalion SAr• No. Ai 45 Days100 & 300 Mn C orryRment ol lhc ItCDRA - Incn.mcmal So Upland Backfill Ekvated-IO0-F-2 RC-051
r Quality

IceChestNo. FieldLo;bookNo. COA MetkodofS6inmenl
EL-1596 BESRAS6520

Shinncd To OB3itc Prooerlr No. Bill of IsdinE/.4ir gill No.
CH2M I-III.I- A060151

POSSIBLE SAMPLE IIA7.ARDS/RP.MARN.S

Potenialll•Rndioarriim- Y. Nwe
Prefervation

TypeotContaiunr
Om Pr0

Special I{aadling and/or Storage
I I

NONE . No. of Container(s).

Volume I^ 4000

seedon(OY Sa114r
Spmvl Toaky

SAIIIPI.EANALYSIS ^ AsntEl%]:
ssa Nonuo&
Tmkiy

ASTM E+1)I

Sample No. Matrix • Sampb Dale Sampk Time , . y^i:.. .
. . .:' .:z

.-.. 1: • . t ' ^: : ;; • -, ^;#r. • .. _. . ^r.t„^^. . ... . .
J10DT8 SOIL ^I ^ OS ^ s Z ^ ^ I

CHAIN OF POS.SESSION i nrPrintNames SPECIAL INSTRUCTIONS Matrix •
Re^° qymNO.ee n Damrrnt //; • B Dw.

PaMek Sve IDrySie:<) • Df?]: MoiRme ConRmt- 02? I& TOC • 90G0: PH :SoiD- 9D13: Fs.iw.

P

' '^
'u°SRa M KleldaN.751 ^: Am:nwlu. ]763: IC Aniom -J00.0; Pe:ccul Solids lOWMRe _ g ^tyIF I. Doid fm ceei Brrsaaed In mu y

^A^

iD - 6^sya-o3^fa4.^a.. •.""
ReluquislmdBylftronMPmm Daa:Amx ReceivedBy/StortdIn

, n.oi
a-,.;.
os-on. uw

Relinqdshcd BY/Remo.m From Reenived ByfStnrcd In Datdfkne r-tw
n'I.pSp

l.liptl

RCIYq:a{IKd Br4RcnoHn' From tk4erl'InIP Received DyrSqred In Daklrme Y.y.snalw
\ aYR

RePoquisAcd By/Renoved Pmm DsaYffna: Received By/51artd In D.ve/fdne

LAaORATORV Received By Titk

SF^'TION '

mN SAMPI.F. DisnoalMeMd DispasedBy OaN/fime
DI IOSITION

BHI•EE-011 (08/29R005)



C^- a-d-v(^
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-15 P^ 1 of 1

olleetor Comosnv Contact Tcleohone No. Proiect Coordinator
L COLLOM JOAN KESSNER 175-4688 KESSNER;IH Price Code $I, Data Turn around

roieet Desieuntion
100 & 30 CA

Samaline Location SAF No. ' Alr Quality i 45 Days
0 rea onqanont of the RCDItA - Increnrn ml So Upland Native Relkenct-Central Platau RC-051 '

IceChestNo. FieldLoebookNo. COA MethodofShioment
EL-1596 BESRAS6S20

Shinned To Olfsite Prooertv No. BBI of Ladine/Air Bill No.
CH2MHILL . A060151

POSSIBLE SAMPI.E HA7,ARDSlREMARKS
. . ... .. . . I . . .. . .

NONE Has xane
PraervoUnn

TpceofContainer ''N PM
Special Handliog aud/or Storage
NONE No. of Container(s) t I

Volume l000S
c(oTo

JSsim+(Ila Swlrbt
Sraeul TcYriry

SAMPLE ANALYSIS t°smamD°, ASTMe1901
seYHeiaeds
Tmudy

Azro 62m
I

Sampk No. Matrix • 3smpk Date Sample Time ::^.r^...i. .:<v '.Y°,,.. 'S. `
^Y-,j::.^. .L^e2 ''+'.....".YwtA-,•...,. E51f^ `.x0-".^..

ri1'•..

J,0ov2 so1L 11-IS-05 'Lo:pp ^ -^

CHAIN OF POSSESSIO ' Sign/Print Names SPECIAL INSTRUCTIONS Mauix •
Rclinquubed By/Remeved Fmm Received BIJStartd In DatHl'ime This cluin ofcmpdY fo+m docunaeats the nsuRr ofbulk field collecud soti to the CRIM Hill

14', 3, ^
Cavdlu labmory for inc+enenol prtpandon and aliqmft Wsea.m

F^ro-m DaWTime R . ^ Da{M'ime () PanklcSce(Dry Skve)-D<22;MohtumContent-D2216:TOC-9o60:pH(SoiO-Sea5: a•pue
^^-05

bY1(jeMaM•]51.;Anaoonh-350.7:ICAniant-SOa.RPercenmSolids ••wr..

Relinquished BY/Rqnered From Daudf'ime Recei BY/Sortd in Dad1'mn

o^!3 /sya
ns-nn. s.r+

Relinquished B/Renoved Fmm DalMimeY Received BY/StmM M Datdnne
f-zo = r^:.e

u•i.viF

Relinquished BYIRenwN F.om DauYfime Received B„SAOrcd to DateR'me v.vyrr
x-oer

ReO+qniahed Br7tennved From Dalrlfine Received By/5mrtd In DHe/rnne

LABORATORY Received BY Tule DalMime
SECTION

FIN SAMPLE Dirpoal Mcthad Disposed By Daudrone
birI7ON

"E-011 (052W005)



^- -a k`/7
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-12 P•u I of 1

Collector ComBRnv Contaet Teleohone No. Proiect Coordina[or
1..COLLOM JOAN KESSNER 375-4688 KESSNER,JH PriceCadc SL Data Turnaround

R•roiecr Deaienation SamnOne Location SAF No. Air Qtulity
45 Days

100 & 300 Area Conqalw,t of the RCDRA - Incremcnml So Upland Backfill Low-I I d-DR-1&2 RC-051

hcc Chest No. Field Loebook No. COA Metbod ofShinment
EL-1596 BFSRAS6520

Shinncd To Olrsite Prooertv No. Bill of LadiRe/Air Bill No.
CH2MHILL A060151 "

POSS IBLE SAM PI.E FIA7,ARDS/REMARKS

NONE ^cPreservation

^ P^Type ofContelner
Special Handling and/or Storage

i 1NONE No.ofConminer(s)

Volume
I^E I,^

'LSee^(Ilw SeiPbiw
Speeml Toairhr

SAMPLE ANALYSIS
4mrxe:au. AST}tfilr6k

sdne.eede
Tedrb

ASNE'If2

Sample No Mavix • Sxmpk Dale Satnpk 15me ;.. : .. `, ^,;:. . : ;:e...... , .. .:.,: , •e : . . '

,

. :: ia^ ,. ::.i :._._ :,>.;.. .-....:.a.: .^ ^.^ti... , `.:':-...:. ... ,i ..r.. : ::,. •.....

•J,ODV, SOIL -I5-d5 aoia '

CHAIN OF POSSESSION % Sign/Print Names SPECIAL INSTRUCTIONS Malrix •

R' Bcd 054It ved From ReceivN B In DalvTb,m . This chain ofemWdy fonn dowmnm the mmR•r ofbuB: llekl eolleeled soi!s to the CtnM HillCm,.,llS l.rm^ for ineRmna,l,eep,retical and ru,rori,%. rr.st-.o.
' auRy pp'R P,n Dsull'ime

^
R Da /

^^ ^ /

(1)POedekS¢e(OrySk,r) •De22 MOismn:Conum -D2216;TOC-90611:PH(Soip.o095;
lid15 ]50 l IC m 700 P P 5N ^I

snmrre
a'•a^1-14 ^ 7( - 1.];Mmroaa• : A . . Crccn1 o s. om-'uoto,bYl(•

RA ' Br/Ra,nved Ftum Dole/fine R py5lore In DauJfime^/ / ^'

=B^S`/a-osS =
n.,w

ao^:J Dto^^7 ' ,
Relirquidcd OyVRenoved rmn, Data(Tk'c Received Bp'Slaed In DnMime q,:p.^

t•upw
v.v

RefinquisYed BylRennved Fmn, Da1t1l"ktn Rettived Byl51uN In DatNti'ne
m..

x-aao

Repnquishral By/Rcnnved Frvm Dme/finn Reewed By/StorN In Dale/ISme

LABORATORY Received BY TRie" Daldr'me

SECTION

FINALSAMPLE DisPoalMcund DisposedBy Oatdrme

DISfOSITION
1 1

BHI-^3017 (08/2B/2005)



^a^,S r
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-051-16 Pw J ar J,

'oliector CoomnnvCoahct TelcohoneNo. ProiectCoordinntor
1_ COL.U)M JOAN KESSNER 3754688 KESSNER,IH priceCode SL natoTnrnnround

Project DesiHnation
'

Samdtne Location SAF No. Ajr Quality
45 Days

thc RCDRA - Incremmtml So1001: 300 Area Componcnt ol Uplond Native Elevated-JA Jones RC-051

Ice Chest No. Field Lolboole No. COA Method of Shinment
E41596 BESRAS6520

Shinoed To Offsite Prpnertv No. Bill of IadioR/Air Bill No.
CH2MHIL1. A060151

POSSIBLE SAMPLE HA7ARDS/RF.MARKS

NONE Prefervatbn

TypeofC.ontRiner
w PIG

Special Handling andfor Storage
NONE No.ofCoahincr(s) 1 1

Vainme 1ows
two

Ssiqn(IlF SoRlhx
• Speml Tcday

SAMPLE ANALYSIS
Isnvimt.. ASTM EI9U:

seeH.eawd;
Twurir

,l4TM P21Y2

SampkNo Malriz' SanpkDate SalrykTime ... ..
,'i:K:'-

.
^:i3:4=_

.^.. ,:•:.., : '.'. j.g __ `.:r.:". ; 'Y.. -,:"^:;%,'• .. :. .,. , _
' Ci:: 4.. .. F' : ^ }:: _ a'h

J10DV3 SOIL p ('

CHAIN OF POSSESSION Slgn/Prlnt Names SPECIAL INSTRUC7'IONS Mnlrix•

B Fmm Do fd;CW Reaend ThhelwinofeustodyRmndaeimmsslheoamrerofbulkfieBcoheaedsaihtotheCHZM HlI
Cbrvallis labnaqty for innemeaul pnpontian and aliquotin;. ^Uil

se-sdratl

ll

J

B vodFmm Ost^^ 91 Reeeivcd M D+terr^x ( 1I Psniek5rse(Dry Siere)-IK22;MainurtCooem-D2214:TOC-9060;pH(Swn-9B15:
wrtn+
v.aye

O;/f NtmBeabyKjNdahl-J513:Mmtaris-750.3:K'Mcas-200A:Pneeet5olidv v•+•'+n

Rd'mquisbedByAtemovedFtom DaWrnae BYISloveli In awriffle
: S1/6ya-O(L- ^ `7 "^`•^wo^..avux{

at.o,.. ua.^x

Relinquished BymemaKd Fmnl Ditdro+L Received By/5mted Ia DatNfinn: r-nme
WMS ye
L-LyN

RelinquidrtdByAtenocedFmm Dab'15me ReairedByl5lqcdla Dndllme z-d^M

RdinquishrdBy/RenaredPYam Daldrime R<eeivedByiStwtdln DaWrme

LABORATORY Received By Tide Datdrine

SECTION

L SAMPLE DisposalMeilod DhpOsedsy Dar/fimc

POSITION

B+iI!EE-011 (08420/2005)



k287
Washingtfm Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC o51-il ^+t^ t or I

ollector Comnanv Contact Teleohone No. Proieet Coordinator
L. COLLOM JOAN KESSNER 375-4688 KESSNER• )H Priee Code $I, Data Turnaround

ProiectDUienadon SamolinELoation SAFNo. AirQuaiih, 45 Days
100 & 300 Am.a Component of ae RCBRA - Intremental So Riparian IlevaoedSite #3 Upriver I00-D RC-051

Iee Chest No. Field Lce6ook No. COA Meaod ofSaloment
E41596 BESRAS6520

Siiuned To O1LiM Proncrtv No. Bill of Ladlae/Air Bill No.
-CH2MHILL

---'-------
A060151 -.

POSSIBLB SAMPLE HAZARDS/RFMARKS
__. _

NON£ N. NOW
Preservation

0/P PA
T1M of Conainer

Spccial Handling and/or Storage

NONE No.otConainer(a)
I I

Yolome 1
ooos -30or r'T

4}'a00lt-zl-

$eepa(IIY. SoiPYm
Speenl Tadriy

SAMPLE ANALYSIS ^^^ sn
ASrM

ntkwme^^e
Tedry

ASTME21T2

SampkNo Ma6ia• SatnpkDaa SanmpkTune s'^• :_+• ^r':',..._^'^: <_"'s'
:.e3•t-`^

:jr
;.5';;

^
:::^^r'.,''Xi `...-..'_ .

.^nt^^ ' Y

y(^y^
;. as.. , .. ::..: _ _ ^..•_^:z:¢s-. : v.:aP i ^H`

J10DV0 SOIL t-Zk-O S :OO ^
!

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix •

^da Fmm Dald^^p,
/ 'f 1

Recd By/SSwed a DaW15os:
r

This chain ofcmlody b.m doeunrtnts the oamRt ofboik feld cofleeeed soils to the CH2M Hill
Cm'al6alabonaolytornCe1R0OIpf{pLa1lUM1aadalleYCN16

_
VR

1

. erKaYns
aJ,ssc

• .is ved rm ^ q•,JO 9 . ^ a (uP,neksitt(Drysiee) -w2t:MoisnaeCaoent.tn3ld:TOC-90d0;pH(soa) -e095: nWase
Moaaa, byRleldsu-7s11:Ammoda-J7o-3:ICAoimt-7o0.aPecemSolids W-W+^^

Reli ElAtca ss IVII Fml Ds o^s Received N m 90 ' ^'^P,:.a^„r,.Q

Lv = A^u^ya _ ^^C°,oJ4.g
aU.u..uw..

^^^' ' ^ane
/. ,

yx^"uvaed BP'^mowd FRom Receired By/5bred In i
4liyii

^v yRetmqunledBSlamorWFwm D+IdT°'c ReceirvedeyiSUredln Dowrisve zom^v

RclinquishedDy/RenswedFnan Dawnne ResivedBylSipedln Datr/rvoe

LABORATORY Received By T•ok D'wnOtl
SECfION

FIN L SAMPLE Dfspmal Meawd Disposed By Daldfime

DI^OSITION

BHI-€E-0 Y2Br2005)



9^19 8`17 E I9]
Washin¢ton Closure Hanford CHAIN OF CUSTODYlSAMPLE ANALYSIS REQUEST RC-051-20 rPla 1. of s

Collector CornoanvContaet TeleohoneNo. ProleetCoordiaator
L. COL)AM JOAN KESSNER 375-4688 KESSNER, JH PrieeCWc HL Data Turnaround

ProiectDesfennation SamdinelacaNou SAFNo.
ar QltRuty ' ^ 45 Da sy100 & 300 Area Componcnt of the RCBRA - Ineremenrai So Riparian Low-SireN10 Downri.cr 100-D RC-05l .

-

IceChestNo. Fie(dLoaQookNo. COA MethodofShinmut
EL-1596 BFSRAS6520

ShiotxdTo Offsite Prooertv No. Bill ofLad'ue/Air BB( No.
CH2MHR.L-.-- -..__.__....-.... __. _..... A060151._.._ ..__-____. _ ._

POSSIBLESAMPLE KSHAZARDS/REMAR
_ .. _- .................-___..._-___ _- .. .

-....__--- - -
. .

-
NONE Preservation

Naae

^ F^Type of Container
Special Handling andlor Storage
NONE No. of Container(r)

I I

Volume
10002 4000j .

SesGm,(1)-s SuiPlnn
Spwial Toseay

SAMPLE ANALYSIS 1°^c4om' ASM8196%
SdHeoelaCe

A
^O

T^y
AtTM F11T]

^S ^^^ •

Somph No. Maoia • Swnpk Date Sampie Tirrc .. ... ........ . . i..:.: .. .: _.. -,: :' >5 ^^
.-.; . . ..

1.:_ ..:, ^.:;. .. .^ ,_. ._ b._ ..;... -..:.

`

_... . : .

,V;: ^:•.:J101-15 SOIL ( p-LU"eJ ^s

CHAIN OF POSSES51 Sign7Print Nanrs SPECIAL 1NSTRUCTIONS Matrix •
6puishrd8 F e BylSWCdI 0.1d15me This<hainofcmrodyfor.ndomrimLSdxbwferofhdkfieM<Wka<dsoihmOnCH2T7Hll[a

II'Zo^O^ ^'^5 Iy^^f '1 Ia6onmryBre,aanrnulprepaxiunaMatqwun;. se.saarr

R' hedBylRerm•edFmm Dawflinc By(Slared In Dareffime (I) Poni<IeSiu(Dry Sieve)•D42Y,MoislurtCdeml-Dt216;TOC-906D:pFi(Soiry-90C5:
so-xr
so-srrR

NlmBen by Rjeldnhl = 3513; Amopnia - 3503; IC Aniant - 300 0: Pen:enr Solids w. wav.
o ai

Relinquid,al ByMermved From Dak/i'ioe ra{y<d gylSbrtd In Dele/7'ime
osa.,.r.w° m""U"

linquthed BylRertoved Fmm w^^ u¢ired By^Aored N Du,e/l'ime 8^sya -og t-tuas
w-wn.

44au
Relfinquilled ByfRermsed Fmm Dao-/I"ve Rerdwd ByBwntl In Datdl'ime

RelinqidshedBy/RenoredFnm Dme/fine RaaiwdBy/5turedIn Dudrne

LABORATORY Received By TiUe Datr/rane

SECfION

FlNIALSAMPLE DisposslMelhod DispufedBy DsteMme
DSPOSrC1ON

BHI-EE-0 3f2912005)



'c-'eLh'J C L S

Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REOUEST RC-051-6 pase J or J

Collector ComoanYContaet TelenhoneNo. ProiectCoordinator
L COLLOM JOAN ICESSNFR 375-4688 KESSNER 1H PrieeCode SL Data Turnaround

roiectDeaienation SamollneLoation SAN No. AirQuality 45 Days
100 & 300 Area Component of the RCBRA - Incrcrienml So Riparian Refelenco-5ite IF 13 Vemitn Bridge RC-051

Ice Chest No. Field Loebook No. COA Method of Sainment
EL1596 BESRAS6520

Shioned To Offsite Proncrtr No. B1D of Ladint/Air Bill No.
CH2MHILL A060151

POSSBLESAMPL6HAZARDS/REMARKS

NONE Preservation B0^° B^"'

TypeofContainer ^ F^
Special Handling and/or Storage

NONE No. of Conhiner(s) ( I 'f /

Volume `ioc-91,' ^1
SmBan(1)6 Suirkr

SpcLM Toduty

SAMPLE ANALYSIS
ImuMieK ASIME196);

ysn

Toaiuy
ASiM Et17i

Sampk No. Mahix • Sampk Date Sunpk 7"une - ^i,.^f^:,

.

•.,•.^..• ' __
:.:.

...i.. ,. : ..<, ... ., _ -
: . . h..

. . +,
. . :.

_ ;•. '
i^Vi, F

•:a?:..
. . .. .:-+^

. Ix,. i -^-;.• >.r..r.i'.

J10DT8 SOIL 2,- .-cy5 ^ X

CHAIN OF POSSE4SION Sign/Priat Names SPECIAL INSTRUCt'IONS MBrix •

Rel' Bp'Rcmn From Duu/ruoe 'vdBylSbledln a DWJI'ime % TluteEamofeuuodYRumdocortmiu lYetrausferofbukfeldmlkekdfailsblM1eCFWNBiO
Comllis la6wabry brinnemmul prtpanuon altl afiquodn^r

IZ0.
t b se.rea,xw

so,sm;e
'vpufkedB redFmm bTm Reuiwd In a^^ (f) FnfideSiu(Dry Sieve) -Df32;MoiseweCouwnt-@?I6:TOC-90fit1:FH(SaB)-90e5: .n.t`qo

1 v ;mraeebyRjeWad-351.2;Mmmnia-3JB.3ICAnions-30n.tr,PemmtSnlids w-wm
ood

R- ' wd By/Rwm.oi Fmm D^r^ Rereivad 8pS" 1n Drwrkm
o:-on. saMr
ou.m. ^4u^

Relioquwhd o9(Renoved Fmm Da^me Received By/SWN In DaWrme

/^

Y]i6^ yp 13 isiFa - o^ w,rt
L.lipB
v ^

ReliuqmYrd B)dRenoved From Dab'risna Received B)dSnned In Datc(rivne
-vq
z<Xw

Refinqu3ldB071rnnudFum Dale?ioe RrseivedBy/Sbrtdb DaWfimr

LABORATORY RereivrdBy Titk Date/I'ime

SECI70N

Fil'jALSAMPLE DopawlMelhod wFoudBy D,wnmr
q&POSITtON

BHIIEE-0 9129/2005)



CH2M HILL

AppuetlSdenesclu0uictay

2300 NW Wolnul a4tl

Cavolk. OR

^ %^^CH2MHILL P.O. Box 428
^ AyPIIeG&kntu Lalinlmy

CavaEY OR

9733ROd2B

TsIS11.754A277

January 31, 2006 rM 54l.752one

Washington Closure Hanford

334247.AO.ZZ

RE: Laboratory Report for Washington Closure Hanford
Applied Sciences Laboratory Reference No. E2847

Joan Kessner/WCH:

On November 16, 2005, CH2M HILL Applied Sciences Laboratory received one sample
with a request for analysis of selected parameters. All analyses were performed by CH2M
HILL unless otherwise indicated below.

The analytical results and associated quality control data are enclosed. Any unusual
difficulties encountered during the analysis of your samples are discussed in the case
narrative. This data package meets standards requested by client and is not intended or
implied to meet any other standard.

CH2M HILL Applied Sciences Laboratory appreciates your business and looks forward to
serving your analytical needs again. If you should have any questions concerning the data, or
if you need additional information, please call Elizabeth Tepper at (541) 758-0235, extension
3127.

Sincerely,

tf /̂ 7r/

Elizabeth Tepper
Analytical Manager

Enclosures

ROrl

68L

/

PAGE 1 of 76sflG Re-o51



CLIENT SAMPLE CROSS-REFERENCE

CH2M HILL Applied Sciences Laboratory Reference No. E2847

Date Time
Sample ID Client Sample ID Collected Collected

-2-
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ae.

Applied Sciences Laboratory

Organic CLP and CLP Like Data Qualifiers

U The analyte was analyzed for, but not detected above the reported sample quantitation
limit.

The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

UJ The analyte was not detected above the reported sample quantitation limit. However, the
reported quantitation limit is approximate and may or may not represent the actual limit
of quantitation necessary to accurately and precisely measure the analyte in the sample.

N The analysis indicates the presence of an analyte for which there is presumptive evidence
to make a "tentative idcntification".

NJ The analysis indicates the presence of an analyte that has been "tentatively identificd"
and the associated numerical value represents its approximate concentration.

P The primary and confirmation analyte result recoveries do not match.

E The analyte was positivcly identified; the associatcd numerical value exceeded the
instrument calibration range.

R The sample results are rejected due to serious deficiencies in die ability to analyze the
sample and meet quality control criteria. The presence or absence of the analyte cannot
be verified.

Inorganic CLP and CLP Like Data Qualifiers

U The analyte was analyzed for, but not detected above the reported sample quantitation
limit.

B The analytc was positively identified; the associated mlmctical value is the approximate
concentration of the analyte in the sample.

UJ The analyte was not detected above the reported samplc quantitation limit. However, the
reported quantitation limit is approximate and may or may not represent the actual limit
of quantitation necessary to accurately and precisely measure the analyte in the sample.

E The analyte was positively identified; the associated numerical valuc cxcecdcd the
instrument calibration range.

N The matrix spike/matrix spike duplicate recovery for the analyte is outside of acccptance
criteria-qualificr is applied to the nativc sample only.

R The samplc results are rejected due to serious deficiencies in the ability to analyze the
sample and meet quality control criteria. The presence or absence of the analyte cannot
be verificd.

G:UtI°PORTS\CLP Data Qualirwrs.doc - 4-



AMMONIA
METHOD EPA 350.3
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CASE NARRATIVE
AMMONIA

Analytical Method: EPA 350.3

Lab Name: CH2M HILL Apnlied Sciences Lab

Project Name: Washington Closure Hanford

Batch No.: E2847

Contract #.: 334247.AO.Z Z

Prime Contractor.:

1.

rI.

III.

IV

Holding Times :
All acceptance criteria were met.

A. Calibratio
All acceptance criteria were met.

B. Blanks :
All acceptance criteria were met.

C. Matrix Svike/Manix Suike DuolicatefMS/MSD)
All analyses were performed in accordance with standard operating procedures.

D. Laboratory Control Snike(LCS)
All acceptance criteria were ntet.

E. Duolicate Sample(s) :
All analyses were performed in accordance with standard operating procedures.

F. Analytical Exceptions :
None.

Sapling Fg%ripmenr.
None.

Docomentation ExceoYfions -
None

V. I certify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M
HII.L, both technically and for completeness, except for the conditions detailed above. Release of the data
contained in this hazdcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

Reported

Reviewed

Date: 6 I Q 0 i(e)

Date:

-6-



SAMPLE DATA
SUMMARY
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1A-wC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

I J10Dv1

SDG No.: E2847 Lab Name: CH2M HILL/LAB/CVO

Matrix: SOIL Lab Sample ID: E284701

Date Received: 11/16/05

Date
CAS No. Analyte MDL I FQL I Resultl Q I Unitsl DF I Amount I Method IAnalyzedl

7664-41-7 Anmonia-N 0.552 2.07 0.777 B mg/kg 1 1.0188 0 2350.3 11/29/05

cM661E3-16r61-sf847-M FORM I GEN CHEM
-8-



1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

I 581-1129

SDG No.: E2847 Lab Name: CH2M HILL/LAB/CVO

Matrix: SOIL Lab Sample ID: SB1-1129

Date Received: / /

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7664-41-7 Aamionia-N 0.534 2.00 1.09 B mg/kg 1 1 0 E350.3 11/29/05

reo40123-24:42-uen-r FORM I GEN CHEM _9_



QC DATA
SUMMARY
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GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2847 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E350.3 Initial Calibration Date: 11/29/05 11:30

Instrument Name: NONE Concentration Units: mg/L

Initial Calibration ID: 112905NH3

Analyte

Std

1

Reap

1

Std

2

Reap

2

Std

3

Resp

3

Std

4

Resp

4

Std

5

Resp

5

Std

6

Resp

6

Std

7

Resp

7
AimnOnia-N 0.10 149 1.0 95.1 10.0 39.9 100 -13

♦

crosaus-17,57-v'17-r FORM II GEN CHEM E35D^_



..2-WC
GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2847

Analysis Method: E350.3

Instrument Name: NON&

Initial Calibration ID: 112905NH3

Lab Name: CH2M HILL/LAE/CVO

Initial Calibration Date: 11/29/05 11:30

Concentration Vnits: 2ng/L

Curve

Analyte Type r Q

A2mnonia-N LNR 0.9999

ef060119-27:37-e2847-M FORM II (Part 2) GEN CHEM E35923_



2B-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: E2847

Analysis Method: E350.3

Concentration Units: mg/L

Second Source ID:ICV-1129

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: NONE

Initial Calibration ID: 112905NH3

Analyte Expected Found %D Q

Anononia-N 1 1.07 7.0

Coaunents :

&r060123-16:61-e2147-N FORM lI-B GEN CHEM ,$159.3



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: E2847

Analysis Method: E350.3

Concentration Units: m4/L

Analytical Lot ID: 112905NH3

CCV #1 ID: CV1-1129

Lab Name: CH2M HILL/LAE/CVO

Instrument Name: NONE

Initial Calibration ID: 112905NH3

CCV #2 ID: CV2-1129 CCV #3 ID: CV3-1129

Analyte Expected Found %D Q Expected Found %D Q Expected Found %D Q

Anunonia-N 0.1 0.0997 -0.3 1 0.989 -1.1 1 0.845 -15.5

COMMENTS:

FORM E35U.3e1'0 66 119-11.61-C261)-M
II-A OEN CHEM



GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: 82847

Analysis Method: E350.3

Concentration Vnits: mg/L

Analytical Lot ID: 112905NH3

Lab Name: CH2M HILL/LAE/CVO

Instrument Name: NONE

Initial Calibration ID: 112905NH3

CCV #4 ID: CV4-1129 CCV #5 ID: CCV #6 ID:

Analyte Expected Found %D Q Expected Found iD Q Expected Found BD Q

Amonia-N 1 0.807 -19.3

COMMENTS:

sro60119-17:57-v847-r FORM II-A OEN CHEM E351 ^



3-WC

SOIL GENERAL CHEMISTRY METHOD BLANK SDMIITARY

Field Sample ID:

I SB1-1129

SDG No.: E2847 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E350.3 Lab Sample ID: SB1-1129

Initial Cal XD: 112905NH3 Date Analyzed: 11/29/05

Matrix: (Soil/Water) SOIL Time Analyzed: 1226

Instrument• NONE

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

04 E5131129 BS1S1129 11/29/05 1222
19 J10DV1 E284701 11/29/05 1345

COMMENTS:

er060223-u:ai-e2e47-w FORM III GEN CHEM E350.3

-16-



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: E2847

Analysis Method: E350.3

Initial Cal ID: 112905NH3

Matrix: (Soil/Water) SOIL

Instrument: NONE

Lab Name: CH2M HILL/LAH/CVO

LCS ID: BS1S1129

Date Analyzed: 11/29/05

Time Analyzed: 1222

Concentration Units: mg/kg

QC Limits
Analyte Expected Found %R $R Q

Asanonia-N 20 21.4 107.2 80-120

' Va1LLes OUtslde Of QC limits

Comments:

erc60123-26:41-e2e47-u FORM VII GEN CHEM E350-317_



14-DIC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2847 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E350.3 Lab Code: CVO

Instrument: NONE

Analytical Lot ID: 112905NH3

01

02

04

06

17

19

24
25

CLIENT

SAMPLE ID

LAB

SAMPLE ID

DATE

ANALYZED

TIME

ANALYZED

CV1-1129 CV1-1129 11/29/05 1218
CV2-1129 CV2-1129 11/29/05 1218
BS1S1129 881S1129 11/29/05 1222
SB1-1129 5E1-1129 11/29/05 1226
CV3-1129 CV3-1129 11/29/05 1328
JlODVl E284701 11/29/05 1345
CV4-1129 CV4-1129 11/29/05 1424
ICV-1129 ICV-1129 11/29/05 1130

COtMff:NTS :

vrn60u3-16:41-22347-V PORM EIV GEN CHEM E350.718-



CH2M HILL

CH2MHILL Applied Sciences Labortory (ASL)
2300 NW Walnut Blvd.
P.O. Bax 428
Corvallis, OR 97330-0428
Teiephone:541-752-4271 -01119106 MDL Study Report Fax: 541-752-0276

Analytical Method: E350.3 Instcument ID: NONE

Matrix: Soil Concentration Units: m¢/!c¢

Analysis Amt. Replicates Std.
Analyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL

Anvnonia 08Po5/05 2 2.18 1.70 1.73 1.70 1.73 1.74 1.81 0.170 0.534

-19-
Emdonave1.nef?.w



ANIONS BY METHOD EPA300.0

-20-



CASE NARRATIVE
ANIONS

Analytical Method; EPA300.0

Lab Name: CH2M HILL Aoolied Sciences Lab

B ase/Command: Washineton Closure

Batch No.: E2847

Contract N.: 334247.A022

Prime Contractor.:

1. Holdine Times :
All acceptance criteria were met.

E. Ana lysi s :

A. Calibration :
All acceptance criteria were met.

B. Blanks :
All acceptance criteria were met.

C. Matrix Snike/Matrix Spike Duolicate Samole(s) :
Samples were analyzed in accordance with SOP.

D. Laboratory Control Soike(LCS)
All acceptance criteria were met.

E. Analytical Ex tion :
None.

F. Other :
None.

fII. $amnlin¢Eguioment :
None.

IV. Documentation Exceotions :
None

V. I certify that this data package is in compliance with the terms and conditions agreed to by the client and CH2M
HILL, both technically and for completeness, except for the conditions detailed above. Release of the data
contained in this hanlcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

Reported by: o/I^ Date: r( z 6Zo 6-

Reviewed by: Date:

AFCEE FORM I-1 - 21-



SAMPLE DATA
SUMMARY

-22-



1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

J10DV1

SDG No.: E2847 Lab Name: CH2M HILL/LAB/CVO

Matrix: SOIL Lab Sample ID: E284701

Date Received: 11/16/05

CAS No. Analyte MDL PQL Result Q Units DF

Sample

Amount

Analysis

Method

Date

Analyzed

16887-00-6 Chloride 0.0316 0.651 5.02 mg/kg 1 2.02 G E300.OA 11123105
16984-48-8 Fluoride 0.0283 0.651 0.117 B mg/kg 1 2.02 G E300.OA 11/23/05

14797-55-8 Nitrate-N 0.0245 0.651 0.651 U mg/kg 1 2.02 0 E300.OA 11/23/05

14797-65-0 Nitrite-N 0.0234 0.651 0.442 B mg/kg 1 2.02 0 E300.OA 11/23/05

14808-79-8 Sulfate 0.0420 0.651 4.26 mg/kg 1 2.02 G E300.OA 11/23/05

eN060130-16:33-i3611-H FFGRM I GEN CHEM
-23-



1'A'-NC

GE[7ERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

I SE1-1123

SDG No.: E2847 Lab Name: CH2M HILL/LAB/CVO

Matrix: SOIL Lab Sample ID: SB1-1123

Date Received: / /

CAS No. Analyte MDL PQL Result Q Units DF
Sample

Amount
Analysis

Method
Date

Analyzed
16887-00-6 Chloride 0.0121 0.250 0.0350 B mg/kg 1 5 G E300.OA 11/23/05
16984-48-8 Fluoride 0.0109 0.250 0.250 U mg/kg 1 5 G E300.0A 11/23/05
14797-55-8 Nitrate-N 0.00939 0.250 0.250 U mg/kg 1 5 G E300.0A 11/23/05
14797-65-0 Nitrite-N 0.00898 0.250 0.250 U mg/kg 1 5 G E300.OA 11/23/05
14808-79-8 SulLate 0.0161 0.250 0.250 U mg/kg 1 5 G E300.OA 11/23/05

mm0130-1e,22-MeO-e FORM I GEN CHEM -24-



QC DATA SUMMARY

-25-



2-NC

GENSRAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2847

Analysis Method: E300.OA

Instrument Name: ICQ

Initial Calibration ID: 300A-070805

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 07/08/05 11:53

Concentration Units: 079/L

Analyte

Std

1

Resp

1

Std

2

Resp

2

Std

3

Resp

3

Std

4

Resp

4

Std

5

Resp

5

Std

6

Resp

6

Std

7

Resp

7

Chloride 0.020 0.0061 0.10 0.015 0.50 0.083 1.0 0.14 5.0 0.7e 10.0 1.e
Fluoride 0.10 0.0031 0.50 0.050 1.0 0.13 5.0 1.0 10.0 2.3

Nitrate-N 0.020 0.010 0.10 0.034 0.50 0.17 1.0 0.36 5.0 2.1 10.0 4.7

Nitrite-N 0.020 0.0031 0.10 0.016 0.50 0.10 1.0 0.32 5.0 1.3 10.0 2.7

Sulfate 0.060 0.0066 0.30 0.026 1.5 0.15 3.0 0.30 15.0 1.7 30.0 3.7

OM060130-16,27-ieW-M FORM II GEN CHEM E300..Op



2-NC

GENERAL CHBSIISPAY INITIAL CALIBRATION DATA

SDG No.: 62847

Analysis Method: E300.OA

Instrument Name: ICQ

Initial Calibration ID: 300A-070805

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 07/08/05 11:53

Concentration IInits: m4/L

Analyte

Curve

Type r Q

Chloride LNR 0.9985

Fluoride LNR 0.9976

Nitrate-N LNR 0.9985

Nitrite-N LNR 0.9997

Sulfate LNR 0.9990

DN060130-16e22-12669-Y FORM II (Part 2) GEN CHEM E30020A



2B-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: E2847

Analysis Method: E300.OA

Concentration Units: MG/L

Second Source ID: ICV-0708

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: ICQ

Initial Calibration ID: 300A-070805

Analyte Expected Found %D Q

Chloride 5 4.78 -4.4

Fluoride 5 5.21 4.1

Nitrate-N 32.9 31.3 -5.0

Nitrite-N 2.86 3.13 9.5

Sulfate 5 4.96 -0.9

Comments:

xc060126-09i66-rtY617-M FORM II-B GEN CHEM J2sn-
0



2A-WC

GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: E2847

Analysis Method: E300.0A

Concentration Units:MG/L

Analytical Lot ID: 11230503

CCV #1 ID: CV1-1123

Lab Name: CH2M HILL/LAB/CVO

InstruIDent Name: ICQ

Initial Calibration ID: 300A-070805

CCV #2 ID: CV2-1123 CCV #3 ID:

Analyte Expected Found !D Q Expected Found iD Q sxpected Found #D Q

Chloride 5 4.54 -9.2 5 4.55 -9.1

Fluoride 5 4.51 -9.7 5 4.53 -9.4

Nitrate-N 5 4.85 -3.0 5 4.87 -2.6

Nitrite-N 5 5.12 2.3 5 5.13 2.5

Sulfate 15 14.6 -2.6 15 14.4 -4.1

COMMENTS:

-29-
YL0661]6-09:66-Y76V-N

FORM II-A OEN CHEM E300.0



3 -WC

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

Field Sample ID:

I SB1-1123

SDG No.: E2847

Analysis Method: E300.OA

Initial Cal ID: 300A-070805

Matrix: (Soil/Water) SOIL

Instrument: ICQ

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1123

Date Analyzed: 11/23/05

Time Analyzed: 1546

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

15

16

26

CLIENT

SAMPLE ID
LAB

. SAMPLE ID

DATE

ANALYZED
TIME

ANALYZED

BS1S1123 BS1S1123 11/23/05 1514
B52S1123 BS251123 11/23/05 1535
J10DV1 E284701 11/23/05 1701

COMMENTS:

rr.060226-09:08-cae47-w FORM III GEN CHEM E300.OA

-30-



7-WC

GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SD0 No.: E2847

Analysis Method: E300.OA

Initial Cal ID: 300A-070805

Matrix: (Soil/Water) SOIL

Instrument: ICQ

Lab Name: CH2M HILL/LAB/CVO

LCS ID: ES1S1123

Date Analyzed: 11/23/05

Time Analy2ed: 1514

Concentration Units: MG/KG

Analyte Expected Found %R

QC Limits
iR Q

Chloride 215 242 112.5 70-130
Fluoride 306 269 87.9 70-130
Nitrate-N 243 214 87.8 70-130
Sulfate 314 223 71.1 70-130

va.iuea oucside ot QC limits

Commenta:

no60127-16:02-e:e47-N FORM VII GEN CHEM E300.D31 -



7 -WC
GENERAL CHEMISTRY LABORATORY CONTROL SAMPLB

SDG No.: B2847

Analysis Method: E300.OA

Initial Cal ID: 300A-070805

Matrix: (SOil/Water) SOIL

Instrument: ICQ

Lab Name: CH2M HILL/LAH/CVO

LCS ID: BS2S1123

Date Analyzed: 11/23/05

Time Analyzed: 1535

Concentration Units: MG/RG

QC Limits
Analyte Expected Found %R %R Q

Nitrite-N 2.86 2.91 101.6 70-130

values outsioe or QC limits

Camm:enta:

xc06012]-16,0]-6]46]-W FORM VII GEN CHEM
8300-032-



GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2847 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E300.OA Lab Code: CVO

Instrument• IC^

Analytical Lot ID: 300A-070805

02

0:

09

OS

Of

07

05

1C

12

CLIENT

SAMPLE ID
LAB

SAMPLE ID

DATE

ANALYZED

TIME

ANALYZED

LEVELI LEVELI 07/08/05 1049
LEVEL2 LEVEL2 07/08/05 1102
LEVEL3 LEVEL3 07/08/05 1115
LEVEL4 LEVEL4 07/08/05 1127
LEVELS LEVELS 07/08/05 1140
LEVEL6 LEVEL6 07/08/05 1153
ICV-0708 ICV-0708 07/08/05 1218
ICV-0708 ICV-0708 07/08/05 1231
ICV-0708 ICV-0708 07/08/05 1421

COMPIENTS :

Yw60126-09.0e-e:oAI-v FORM XXV GEN CHEM H300-OA33-



14-D0C

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2847 Lab Name: CH2M HILL/LAB/CVO

Analyaia Method: E300.OA Lab Code: CVO

Instrument: I^C

Analytical Lot ID: 112305Q3

14

15

16

19

26

29

CLIENT

SAMPLE ID
LAB

SAMPLE ID
DATE

ANALYZED
TIME

ANALYZED

CV1-1123 CV1-1123 11/23/05 1503
BS1S1123 BS181123 11/23/05 1514
BS2S1123 BS251123 11/23/05 1535
SB1-1123 SB1-1123 11/23/05 1546
J10DV1 B284701 11/23/05 1701
CV2-1123 CV2-1123 11/23/05 1805

COMMENTS:

r060126-09,0e-me47-w POHM XIV GEN CHEM E300 .oA34-



CH2M HILL

CH2MH ILL Applied Sclencea Labortory (ASL)

^ AppMdbchncesbbw^rory 2300 NW Walnut Blvd.
P.O. Box 428
Corvallis, OR 97330-0428
Telephone: 541-762-427101/27i06 MDL Study Report Fax:541-762dYY/6

Analytical Method: E300.0^ Instrument ID: C^f

Matrix: ,Fqjl Concentration Units: M6/KG

Analysis Amt. Replicates Std.
Analyte Date Spiked 1 2 3 4 5 6 7 8 Dov. MDL

Nima[e 11/01/05 0.25 0.225 0.250 0.215 0.240 0.245 0.225 0.255 0.0149 0.0469
Niorite-N 11/01/05 0.25 0.230 0.270 0.270 0.260 0.270 0.260 0.265 0.0143 0.0449
Sulfate 11/01/05 0.75 0.790 0.735 0.730 0.795 0.775 0.750 0.760 0.0256 0.0806
Chloride 11/01/05 0.25 0.315 0.315 0.340 0.340 0.290 0.300 0.330 0,0193 0.0607
Fluoride 11/02105 0.5 0.505 0.490 0.500 0.470 0.490 0.485 0.455 0.0173 0.0543

rcawln.lQSr-eur^-w



PERCENT MOISTURE
ASTM D2216

-36-



1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

J10DV1

SDG No.: E2847 Lab Name: CH2M HILL/LAB/CVG

Matrix: SOIL Lab Sample ID: E284701

Date Received: 11/16/05

Date
CAS No. Analyte MDL PQL Result 4 Vnits DF Amount Method Analyzed

MOSSTORE Moistura 0.00 0.00 4.40 1.90 4 1 32.1432 G ASTM D2216 11/17/05

M1o6o12e-14:39-ne47-w FORM I GEN CHEN -37-



PARTICLE SIZE
METHOD 422

-38-



Hanford
Particle Size

500.0 g sample used
Weight retained is the weight of material ON each sieve
ANALYST: KH Iln7noos

Weight Weight Cumulative Cumulative
Client Sieve Sieve Size Sieve Size Retained Retained Coarser Finer

Lab LD. LD. # (um) (mm) (g) (%) (%) (%)
E284701 J10DV1 8 2362 2.362 0.30 0.06 0.06 99.94

16 1180 1.180 47.30 9.50 9.56 90.44
30 600 0.600 114.40 22.98 32.54 67.46
50 500 0.500 106.10 21.31 53.86 46.14
100 147 0.147 65.60 13.18 67.03 32.97
200 75 0.075 149.00 29.93 96.97 3.03
325 45 0.045 10.70 2.15 99.12 0.88

pan 4.40 0.88 100.00 0.00
total 497.8

I zamnwwdwrewe. Cmma OR 9733"suW CH2M HILL p.o, eo,^eaa, qarwet OR p7sayoaza
^ ApplledSCIMCBJOroup

1
Td517.732491fcx501.752.0E76



pH
METHOD SW9045C

-40-



lA-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

I S10DV1

SDG No.: E2847 Lab Name: CH2M HILL/LAB/CVO

Matrix: SOIL Lab Sample ID: 8284701

Date Received: 11/16/05

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

pH PH 0.00 0.00 8.53 pH 1 20 0 SW9045C 11/17/05

eroe031e-15.52-22e47-W FORM I GEN CHEM
-41-



lA-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

I SH1-1117

SDG No.: E2847 Lab Name: CH2M HILL/LAH/CVO

Matrix: SOIL Lab Sample ID: SH1-1117

Date Received: / /

CAS No. Analyt e MDL I PQL I ResultI Q I Unitsl DF I Amount I Method IAnalyzed

IpH IpH 0.00 0.00 5.73 pH 1 20 G SW9045C 11/17/05

erosoiie-v:st-eae^^-x FORM I GEN CHEM -42-



THIv
METHOD EPA 351.4

-43-



CASE NARRATIVE
TKN

Analytical Method: EPA 351.4

Lab Narno: CH2M HILL Annlied Sciences Lab

Project Name: Washineton Closure Hanford

Batch No.: E2847

Contract #.: 334247.AO.Z Z

Prime Contractor.:

Holdine Times :
All acceptance criteria were met.

II.

III.

Iv

Analysis :

A. Calibration:
All acceptance criteria were met.

B. Blanks :
All acceptance criteria were met.

C. Matrix SvikelMauix Spike DuolicatdMS/MSDI
All analyses were performed in accordance with standard operating procedures.

D. Laboratory Control SuikefLCSI
All acceptance criteria were met.

E. Duolicate Samole(s) :
All analyses were performed in accordance with standard operating procedures.

F. Analvtical Exceotions :
None.

SamulinR Eouinment :
None.

Docnmentation Exceptious :
None

V. I certity that this data package is in compliance with the tcrms and conditions agreed to by the client and CH2M
HILL, both technically and for completeness, except for the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the Laboratory Manager or designee, as verified
by the following signature.

Reportedby:

Reviewed by: ^^
C a

Date• L U

Date• 1/24 1D(a

-44-



SAMPLE DATA
SUMMARY

-45-



lA-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Fie1d Sanple ID:

I J10DV1

SDG No.: E2847 Lab Name: CH2M HILL/LAB/CVO

Matrix: SOIL Lab Sample ID: E284701

Date Received: 11/16/05

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7727-37-9 Total Kjeldahl Nitrogen as N 21.7 104 179 mg/kg 1 1.0163 G E351.4 11/22/05

rm60123-19:23-22e47-w FORM I GEN CHEM -46-



1A-WC

GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

SB1-1122

SDG No.: E2847 Lab Name: CH2M HILL/LAB/CVO

Matrix: SpIL Lab Sample ID: SB1-1122

Date Received: / /

Sample Analysis Date
CAS No. Analyte MDL PQL Result Q Units DF Amount Method Analyzed

7727-37-9 Total xjeldahl Nitrogen as N 21.0 100 68.5 B mg/kg 1 1 G E351.4 11/22/05

6xU6m23-19:23-a26n-W FORM I GEN CHEM -47-



QC DATA
SUMMARY

-48-



GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2847

Analysis Method: E351.4

Instrument Name: NONE

Initial Calibration ID: 112205TICN

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 11/22/05 23:00

Concentration Dnits: mg/L

Analyte

Std

1

Ra6D

1

Std

2

Re9y

2

Std

3

Resp

3

Std

4

Rasp

4

Std

5

Rasp

5

Std

6

Reap

6

Std

7

Reey

7

Total Rjeldahl Nitrogen 2.0 140 20.0 93.9 200 40.0 2000 -17

2f060119-18i00-[]647-N FORM II GEN CHEM E351,.1_



GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2847

Analysis Method: E351.4

Initial Calibration ID: 112205TKN

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: NONE

Initial Calibration Date: 11/22/05 13:00

Concentration Units: m4/L

Curve

Analyte Type r Q

Total Kjeldahl Nitrogen as N LNR 0.9998

F-F-1

axn6e119-1e,04-ne67-x FORM II ( Part 2) GEN CHEM



2B-WC -

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: E2B47

Analysis Method: 8351.4

Concentration Units: m4/L

Second Source ID: ICV-1122

Coa®ents:

Analyte Expected Found %D Q

Total Rjeldahl Nitrogen as N 13.6 13.7 0.7

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: NONE

Initial Calibration ID: 112205TEN

6rae0123-19.39-92e47-v FORM II-B GEN CHEM yr5511q



2A-WC

GENERAL CHEMISTRY CALIHRATION VERIFICATION DATA

SDG No.: E2847 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E351.4 Instroment Nan:e: NONE

Concentration Units: mg/L Initial Calibration ID: 112205TKN

Analytical Lot ID: 112205TKN

CCV #1 ID: CV1-1122 CCV #2 ID: CV2-1122 CCV #3 ID: CV3-112'2

Analyte Expected I Found I 8D Q Expected Found %D Q Exyected Found %D Q

Total Kjeldahl Nitrogen as N 2 2.05 2.7 20 19.7 -1.6 200 182 -8.9

COMMENTS;

-52-
crosau3-if:=l-exa47-w FORM 11-A GEN CHEM E351.4



2A-wc
GENERAL CHEMISTRY CALIBRATION VERIFICATION DATA

SDG No.: E2847

Analysis Method: E351.4

Concentration IInits:m4/L

Analytical Lot ID: 112205TKN

CCV #4 ID: CV4-1122

Lab Name: CH2M HILL/LAB/CVO

Instrvment Name: NONE

Initial Calibration ID: 112205T10•7

CCV #5 ID: CCV #6 ID:

l Analyte IE,:pected Found Q Expected Found 9D Q Expected Found 8D Q

Total Kjaldahl Nitrogen as N 20 19.1 -4.5

COMDIENTS:

-53-
Yl6 6 6 12 2-19:23-92641-M FOHId II-A GEN CHEM E351.4



3-VIC

SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

Field Sample ID:

I SB1-1122

SDO No.: E2847

Analysis Method: E351.4

Initial Cal ID: 112205TIIN

Matrix: (Soil/Water) SOIL

Inetrwnent: NONE

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SB1-1122

Date Analyzed: 11/22/05

Time Analyzed: 1316

THIS METHOD BLANK APPLIES TO THE FOLLOWINO SAMPLES, MS, AND MSD:

CLIENT LAB DATE TIME
SAMPLE ID SAMPLE ID ANALYZED ANALYZED

05 ES151122 BS1S1122 11/22/05 1307
24 J10DV1 E284701 11/22/05 1438

COMMENTS :

ero601=3-19,23-22067-M FORM III GEN CHEM E351.4

-54-



7-WC
GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: E2847

Analysis Method: E351.4

Initial Cal ID: 112205TKN

Matrix: (Soil/Water) SOIL

Instrument: NONE

Lab Name: CH2M HILL/LAB/CVO

LCS ID: BS1S1122

Date Analyzed: 11/22/05

Time Analyzed: 1307

Concentration Units: mg/kg

QC Limits
Analyte Expected Found %R %R Q

Total Xjeldahl Nitrogen as N 680 685 100.6 75-125

vaiuea oucsiae oi Qc iiauts

Comments:

ene01:6-02:4e-e:e47-r FORM VII GFN CtEM E351-455-



14-WC
GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No,: E2847 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: E351.4 Lab Code: CVO

Instrument: NONE

Analytical Lot ID: 112205TKN

01

02

03

05

07

18

24

27

CLIENT

SAMPLE ID

LAB

SAMPLE ID

DATE

ANALYZED

TIME

ANALYZED

CV1-1122 CV1-1122 11/22/05 1304
CV1-1122 CV2-1122 11/22/05 1304
ICV-1122 ICV-1122 11/22/05 1307
35151122 35181122 11/22/05 1307

831-1122 SE1-1122 11/22/05 1316
CV3-1122 CV3-1122 11/22/05 1358
J10DV1 E284701 11/22/05 1438
CV4-1122 CV4-1122 11/22/05 1447

COMt4SNTS:

exo60123-19:23-32e47-r FORM XIV GEN CHEM E351:456-



0 CH2MHILL
,111W elpplleR ]tlenm taDUnrory

CH2M HILL
Applied Sciences Labortory (ASL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis, OR 97330-0428
Talephone: 541-7524271

01/18106 MDL Study Report FaX:541-752-0278

Analytical Mcthod: E351.4 ]nstrument ID: NONE

Matlix: Soi. Concentration Units: m¢!ke

Analysis And. Replicates Std.

Analyte Date Spiked 1 2 3 4 5 6 7 8 Dev. MDL
TotulKjcldahlNitmgen 03/17/05 100 100 109 113 103 101 116 99.8 6.66 21.0

87060119d8:04Faa47.0'



TOC SOIL
METHOD SW9060

-58-



CASE NARRATIVE
TOC-SOIL

CIdENT/PROJECT: Washington Closure Hanford

LABORATORY: CH2M HILL Applied Sciences Laboratory PROJECT NO.: 334247.AO.ZZ

SDG NO: E2847
LAB CODE: CVO LAB BATCH NO: E2847

1. RECEIPT
A. Date Received:

November 16, 2005

B. Sample Information:

LAB CLIENT SAMPLE DATE DATE
SAMPLE ID SAMPLE ID MATRIX SAMPLED ANALYZED

II. Holding Times :
All holding times were met.

III. Analys is:

A. Calibration :
All acceptance criteria were met

B. Blanks :
All acceptance criteria were met.

C. Matrix Spike Sample(s):
Analysis performed in accordance with standard operating procedure.

D. Dunlicate Samole(s) :
Analysis performed in accordance with standard operating procedure.

E. Lab Control Sample(s):
All acceptance criteria were met.

F. Other:
None.

W. Documentation Exceotions :
None

-59-



V. I certify that this data package is in compliance with the terms and conditions agreed to by the
client and CH2M H1LI., both technically and for completeness, except for the conditions detailed
above. Release of the data contained in this hardcopy data package has been authorized by the
Laboratory Manager or designee, as verified by the following signature.

Reported By 7 DATE:

Reviewed By : DATE:

-60-



SAMPLE DATA SUMMARY
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GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

I J10DV1

SDG No.: E2847 Lab Name: CH2M HILL/LAS/CVO

Matrix: SOIL Lab Sample ID: E284701

Date Received: 11/16/05

CAS No. Analyte MDL PQL Result Q Units DF
I Sample I
Amount

Analysis

Method
Date

Analyzed

TOC Total Organic Carbon 106 106 1120 1 mg/kg 1 0.3306 O SW9060 12/12/05

AD0 5 322 9-16,Y1-Y]649-M FQRM I GEN CHEM
-62-



GENERAL CHEMISTRY ANALYSIS DATA SHEET

Field Sample ID:

I se1,-1a12

SDO No.: E2847 Lab Name: CH2M HILL/LAB/CVO

Matrix: SOIL Lab Sample ID: 5B1-1212

Date Received: / /

CAS No. Analyte MDL PQL Result Q Units DF
Sample
Amount

Analysis

Method
Date

Analyzed

TOC Total Organic Carbon 35.0 35.0 35.0 U mg/kg 1 1 O SW9060 12/12/05

A0051239-16:27-12847-M FORM I GEN CHEM -63-



-.;.

% v

QC SUMMARY
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GENERAL CHEMISTAy INITIAL CALIBRATION DATA

SDO No.: E2847

Analysis Method: SW9060

Instrument Name: TOC Skalar

Initial Calibration ID: 101405S1

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 10/14/05 11:48

Concentration Units: mg/Kg

Analyte

Std

1

Rasp

1

Std

2

Rasp

2

Std

3

Rasp

3

Std

4

Rasp

4

Std

5

Reep

5

Std

6

Resp

6

Std

7

Rasp

7
Total Organic Carbon 100 737000 200 1600000 1000 6640000 4000 2.46e.7 8000 4.79E.7

AGC51229-26:27-R661-N FORM II GEN CHEM Sprqnafl



2-WC
GENERAL CHEMISTRY INITIAL CALIBRATION DATA

SDG No.: E2847

Analysis Method: SW9060

Instrument Name: TOC Skalar

Initial Calibration ID; 101405S1

Lab Name: CH2M HILL/LAB/CVO

Initial Calibration Date: 10/14/05 11:48

Concentration Units: ntg/Kg

Curve

Analyte Type r Q

Total Organic Carbon LNR 0.9997

.IW51119-16:27-61847-u FORM II (Part 2) GEN CHEM
S19v6CL



2B-WC

GENERAL CHEMISTRY SECOND SOURCE CALIBRATION VERIFICATION DATA

SDG No.: E2847

Analysis Method: SW9060

Concentration Units: m3/kg

Second Source ID: ICV-1014

Lab Name: CH2M HILL/LAB/CVO

Instrument Natne: TOC Skalar

Initial Calibration Ip: 101405S1

Analyte Expected Found $p Q,

Total Organic Carbon 6430 6680 3.9

Cormsents:

mmsv)o-oaa9-eauv-p FORM II-B GEN CHEM c,;W^^0



2A-WC

GENERAL CHENISTRY CALIBRATION VERIFICATION DATA

SDG No.: 52847

Analysis Method: SW9060

Concentration IInits: m4/kg

Analytical Lot ID: 121205TOC82

CCV #1 ID: CV1-1212

Lab Name: CH2M HILL/LAB/CVO

Instrument Name: TOC Skalar

Initial Calibration ID: 10140551

CCV #2 ID: CV2-1212 CCV #3 ID:

I Analyte IBrzpected Found tD Q Expected Pound %D Q Expected Found %D Q

Tota1 Organic Carbon 4000 3960 -0.6 4000 4200 5.1

COMKMTS:

-68-
aOD5l3f9-16:]t-R66)-V FORM II-A GEN CHEM SW9060



SOIL GENERAL CHEMISTRY METHOD BLANK SUMMARY

Field Sample ID:

SB1-1212

SDG No.: E2847

Analysis Method: 9W9060

Initial Cal ID: 101405S1

MatriX: (Soil/Water) SOIL

Instrument: TOC Skalar

Lab Name: CH2M HILL/LAB/CVO

Lab Sample ID: SE1-1212

Date Analyzed: 12/12/05

Time Analyzed: 1005

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS, AND MSD:

CLIENT LAB DATE TIME

SAMPLE ID SAMPLE ID ANALYZED ANALYZED

02 59151212 55151212 12/12/05 0953

05 J10DV1 E284701 12/12/05 1035

COMMENTS :

AW51229-16er/-62667-W FORM III GEN CHFM SW9060
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GENERAL CHEMISTRY LABORATORY CONTROL SAMPLE

SDG No.: E2847

Analysis Method: SW9060

Initial Cal ID; 101405S1

Matrix: (Soil/Water) SOIL

Instrument: TOC Skalar

Lab Name: CH2M HILL/LAB/CVO

LCS ID: ES1S1212

Date Analyzed: 12/12/05

Time Analyzed: 0953

Concentration Units: mg/kg

QC Limits
Analyte Expected Found %R %R Q

Total Organic Carbon 1000 877 87.6 80-120

* Values outside of QC limits

Cosvnents:

wosv29-16,27-aza47-x FORM VII GEN CHEM -70-



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2847 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: SW9060 Lab Code: CVO

Inatrument: TOC Skalar

Analytical Lot ID: 101405S1

0]

0:

0'

04

0°

OE

Oi

CLIENT

SAMPLE ID

LAB

SAMPLE ID

DATE

ANALYZED

TIME

ANALYZED

ICB-1014 ICB-1014 10/14/05 1046
LEVELI LEVELI 10/14/05 1148
LEVEL2 LEVEL2 10/14/05 1158
LEVEL3 LEVEL3 10/14/05 1208
LEVEL4 LEVEL4 10/14/05 1218
LEVELS LEVEL5 10/14/05 1228
ICV-1014 ICV-1014 10/14/05 1252

COMFIENTS:

oxosv29-17.02-32447-w FORM XIV GEN CHElI SW906t171 -



14-WC

GENERAL CHEMISTRY ANALYTICAL SEQUENCE

SDG No.: E2847 Lab Name: CH2M HILL/LAB/CVO

Analysis Method: SW9060 Lab Code: CVO

Inatrument: TOC Skalar

Analytical Lot ID: 121205TOCS2

01

02

03

05

13

CLIENT

SAMPLE ID
LAB

SAMPLE ID

DATE

ANALYZED
TIME

ANALYZED

CV1-1212 CV1-1212 12/12/05 0943
BS1S1212 8S131212 12/12/05 0953
SB1-1212 sB1-1212 12/12/05 1005
J10DV1 E284701 12/12/05 1035
CV2-1212 CV2-1212 12/12/05 1543

COMMENTS:

an651229-16:2]-1284)-M FORM XIV GEN CHEM SW90607 2 -



CH2M HILL

CH2MHILL Applied Sciences Labortory (ASL)
2300 NW Walnut Blvd.
P.O. Box 428
Corvallis. OR 97330-0428

12/29/05 Telephone: 541-752-4271
MDL Study Report F 541 752 0276ax: - -

Analytical Method: SW9060 Instroment ID: TOC Skalar

Matrix: &ij Concentration Units: ma/k¢

Analysis Aint. Replicates Std.
Analyte Date Spiked l 2 3 4 5 6 7 8 Dev. MDL

Total Organic Carbon 08117/05 140 31.0 14.4 8.89 29.4 32.4 27.1 6.37 11.1 35.0

nna]2n1e:27-s2847.9`



CHAIN OF CUSTODY/SHIPPING DOCUMENTS
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C -^a8`/7
Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-051-12 Pnlx ! or i

ollector Comoanv Contact Tdenhone No. Proicet Coordinator
L COLLOM JOAN KESSNER 375-4688 KESSNER, JH Price Code $L Data Turnaround

roiect Desi¢natim,
1 &

Samnline Loeation SAF No. Air Quality 45 Days
00 300 Arca Componenl of lhc RCBRA - Ineremcntal So Upland Backfill Low-116-DR-l &2 RC-051

IeeChestNo. FiddLoebookNo. COA MethodofShioment
EL-1596 BESRAS6520

Shinned To OfGite Provertv No. Bill ofLadin2/Air Bill No.
CH2MHILL A060151

POSSIBLESANIPLE HA7ARDS/RENIARKS

NONE
Preservation

Type of Container
w P/0

Special Handling and/or Storage
I I

NOW No. olCOntainer(s)

Volume
iook

LWp

saimr(nu seaPm+
sPmir Tw:y

SAMPLE ANALYSIS
Im,mumm A4iMl:196)'

Soa Nrnsedr
Tosidq

ASTM Fir!]

Sampk No. Matrix • Sample Date Sampk Time .:.;.!^-.: .,.;. ^ ...^" .
..... ....... .... .. :...-^: " ..:;. . ,_ .:3% -.: :.. .- . .. . ,,.:;^ :.. -

'
. ^.z^•:.• : °:''-i; `.`.: ': ; `: ,'-5• . ..a .. ..:.. ^...: .^-.:i•. 'c:.•:;.a: . . .: oq•..^:., r.r .i..-.

_ ... _ ..
.

-^J100v1 SoiL - ts-^5 ata ^V i

CHAIN OF POSSESSION I Sign/Print Names SPECIALINSTRUCRONS Mat^x'
Reli 's8ed Dyl From Reeeised By/Stored In DateJfi:m This cluin ofeuswdy forn docume+ns the vunsfer ofbuk Beld colleeud sois to the CH2M HBI

I 4 2
l .J

!1_i^
/'•

Comllu laboramry ^r imrcmenml prcqantion end nliquding. 'Yt'^6FiSLL'maw

'quislndBy.R Fmm DauA7irc ^y^
(p ` t^

.^/ (l)PaakkSim(Dry Sicre)-DC23:MOiRUrcComen-D2]Id:TOC-W66.PH(Sol)-9015:
Ninogen by Kjeldafil • ]31 ^; Amnaria • ]SaJ: IC Aniwm -700k Percent Solids

Sa6o M
srtwv

` ,
owz,

c i ' cdByJR,inu^cd Fmm Dale/Tine Rec BN'S[u In Dmr?ine^/ ^ Q a^
os-onti s.ia.

^J ovo:.. uau.

Relinquished Dy/Remuved From Daleffime Reetiued By/Slercd In Dau/finn r-rlwe
ml.MR
e.ut.a

Relinquislxd By/Removed From Dtfri^v Receired By/Slored in Duldfimc

Relinquisled ByA3cnnved From DwNlinm Recehrd By/Smrtd In OnWRne

LABORATORY Reeeived By Title DalHfime

SECTION

FINAL SAMPLE D'upnnl Method Disposed By DalHrime

DISPOSITION

BHI-E^011 (08129/2005)



&C.42,1WHlLL

Sample Receipt Record

Batch Number: Date received:

ClienUProject

VERIFICATION OF SAMPLE CONDITIONS (vedfy all items) • HD = Client Hand delivered Samples

Observation YES NO
Radiological Screening for AFCEE

Were custody seals intact and on the outside of the cooler?

If yes, Where? Front_Rear_Lt SideRt Side

Type of packing material: Ice Blue Ice Bubble wrap

Was the Chain of Custody inside the cooler?

Was the Chain of Custody properly filled out?

Were the sample containers in good condition?

Containers supplied by ASL?

Any sample with < 712 holding time remaining? If so contact LPM

Was them ice in the cooler? Enter temp. .0 C

All VOCs free of air bubbles ? Nt

If the answer to any of the questions above is NO, a Sample Receipt Exceptions Report Must be written.

VERIFICATION OF SAMPLE PRESERVATION (verify all preserved samples except HAAS. HANS and CH)
Sample

No

Nutrients

pH <2
Metals pH

<2
Vo atiles

pH <2
Cyanides

pH >12

TOG pH
<2

TOX pH
<2

otnrrteo«xyf

on roaS
1

2
3
4

5
6
7
8
9
10
11
12
13
14
15

16
17
18
19
20
21
22
23
24
25
26
27

LOGIN AND pH VERIFICATIONS PERFORMED BY

OaVVTmm

-76-Rev f I1Qi1200.s-mcnfrodxfs //^ /(o-of
OekRi.
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